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PREFACE. 


While the general arrangement of the matter contained in the 
American Ephemeris and Nautical Almanac for the year 1912 is the 
same as in the issues of previous years, yet advances in astronomy and 
navigation have made certain changes necessary. ‘The more important 
of these are three in number, to wit, 

a. ‘The lunar distance tables have been omitted by authority of 
the Chief of the Bureau of Equipment, Navy Department, who found 
after investigation that they are no longer of practical use to navigators. 
| 6. The vacancy of seventy-four and one-half pages thus created 

has made possible a large increase in the number of fixed stars with- 
out greatly augmenting the size of the book. The number of stars of 
which 10-day ephemerides are given has been increased from 378 to 
800, and the number of circumpolar stars of which daily ephemerides 
are given, from 5 to 25, 15 of these being northern and ro southern, 
the total number of stars being increased from 383 to 825. 

c. The constants of nutation and aberration adopted by the Paris 
Conference of May, 1896, have been used in the body of the book, as 
they were in the volume for the year 1900, instead of the Struve-Peters 
constants, and Part IV, which contained ephemerides of stars computed 
with the constants of the Paris Conference, has been omitted. 

The more important minor alterations will be mentioned else- 
where. ‘The size of the printed page has been reduced from 8.65 by 
5.58 inches to 8.25 by 5.00 inches, for the reason that the smaller size 
seems to be sufficiently large. 

This volume is divided into three parts, as follows: 

Part I, Ephemeris or the Meridian of Greenwich, which gives 
the ephemerides of the Sun and Moon, the geocentric and heliocentric 
positions of the major planets, the Sun’s coordinates, and other funda- 
mental astronomical data for equidistant intervals of Greenwich mean 
time. 

Part IT, Ephemerss for the Meridzan of Washington, which gives 
ephemerides of the fixed stars, Sun, Moon, and major planets for 
transit over the meridian of the Naval Observatory, Washington, 
which passes midway between the West and East Transit Circles of 
the Observatory. The mean places of the fixed stars and the data for 
their reduction are also included in this part. 

Part III, Phenomena, which contains predictions of phenomena 
to be observed, with data for their computation. Washington mean 
time for the meridian of the Naval Observatory is used throughout 
this part except in a few cases, notably those of eclipses, where Green- 
wich mean time seems more convenient. 


MILTON UPDEGRAFF, 
Professor of Mathematics, U. S. Navy, 
Director Nautical Almanac. 
WASHINGTON, Vovember, 1909. 
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CORRECTIONS. 


Ephemerts 1910, first edition only. 


Page. 

23f Dec. 32, Meridian Passage_....-_-_---.--------- for 21 45.8 read 21 45.6 

267, Dec. 32, Log. Dist..._.....-.-..-.------------- jor 0.7656854 read 0.76568¢ 

367, @ Bodtis R. A. decrease the column of seconds by o.1° 

404, Aug. 12, R. A., App. Noon_.----.-------------- for 4.84 read 3.84 
Ephemerts 1911, first edition. 

261, Dec. 33, Log. Dist.......-----.--------------- for 9.9815309 read 9.981531 

265, Dec. 31, Log. Dist.........-.----------------- for 9.8419039 read 9.841904 

go8, #8 Urse Minoris....-....-.-------------------- for—o.2096 read —0.2086 

419, Dec. 32, App. Decl..-.-..-.-- 2-22 eee for 23.1 read 23-5 

425, Dec. 31, App. R. A.w.-.--------------------- for 33-95 vead 33-94 

425, Dec. 32, App. R. A.-.------------------------ for 42.70 read 42.65 

441, Oct. 11, Perigee__..-_--.----.---------------- for 3.5 read 13.5 
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INTRODUCTION. 


The Ephemeris for the Meridian of Greenwich, comprising Part I of this 
volume, has been constructed from various tables of the Sun, Moon, and planets, 
as stated below, and the ephemerides of these bodies for the meridian of Washing- 
ton contained in Part II have been computed from the same tables. 

The Ephemeris of the Sun is constructed from Professor NEwcoms’s Tables of 
the Sun, Astronomical Papers of the American Ephemerts, Vol. VI, part 1. 

The adopted value of the mean equatorial horizontal parallax of the Sun is 
8”.80, Parts Conference, May, 1896. 

The Sun’s rectangular equatorial coordinates are computed from the longi- 
tudes and latitudes by the following formule: 


X = RecosA 
Y = RsinA cos w — 19.3R 8 
Z=RsinAsin wm + 44.5R A 


The reductions to mean equinox are computed by the formula— 


4X = + Y sec w JA sin 1” 
4Y = — Xcos@ Adsini” + Z4@sini” + 9.1 7 Rsin (A + 6°) 
4Z =—Xsin@ AaAsini1” — YIq@sin 1” — 21.07 Rsin (A + 6°) 


where the numerical coefficients are in units of the seventh place of decimals and 


R=the Sun’s radius vector; 
A =the Sun’s true longitude; 
f =the Sun’s true latitude, expressed in seconds of arc; 
@=the obliquity of the ecliptic; 
4X =the reduction of longitude for precession and nutation from the begin- 
ning of the Besselian fictitious year; 
4qa@=the reduction of the mean to the apparent obliquity; 
t =the fraction of the year since the beginning of the Besselian fictitious year. 


The longitude, latitude, and parallax of the moon are derived from HANSEN’s 
“Tables de la Lune’ (London, 1857), the mean longitude being corrected as in 
previous years, beginning with the volume for the year 1883. The statement 
concerning these corrections which is contained in the volumes from 1883 to 1911 
inclusive, is erroneous, in that they have not been computed strictly in accordance 
with the formule in NEwcoms’s Researches on the Motion of the Moon, part 1, page 
268. The expression actually used for these corrections is as follows: 


—1'’,14—07.2917 (t—1800) — 0’’.0376 (t-1800)?— V,—15/’.49 cos A 


which is the same as the formula referred to, except that the term —o0”.09 sin A 
has been omitted, and the constant 3’’.86 has been replaced by 3)’ .76. 
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Vill INTRODUCTION. | 
The ephemerides of Mercury, Venus, and Mars are derived from Professor | 
NeEwcomp’s tables of these planets, Astronomical Papers of the American Ephemerts, . 
Vol. VI, parts 2, 3, and 4. 
The ephemerides of Jupiter and Saturn are derived from the tables constructed « 
in this office by Dr. GEoRGE W. HILL, Astronomical Papers of the Amerwan Ephem- 
_ erts, Vol. VII, parts 1 and 2. - 
The ephemerides of Uranus and Neptune are derived from Professor New- 
comp’s tables of these planets, Astronomical Papers of the American Ephemerts, 
Vol. VII, parts 3 and 4. 

' The nutation used in computing the ephemerides of the Sun, Moon, and planets 
has been taken from Tables XXXII and XX XIII of Newcomp’s Tables of the Sun, 
Astronomical Papers of the American Ephemerts, Vol. VI, part 1, and is given at 
intervals of five days on page 214. The formule from which the nutation is com- 
puted are as follows, the time interval T being expressed in units of 100 years, 
reckoned from 1900. See Tables of the Sun, page 26. 


Op = —(17''.234 + 0.017 T) sin Q d€ = +9''.214 cos Q 


+ o’’.209 sin 2 —o’’.090 cos 2 Q 

— 1.257 sin 2 L +0’’.546 cos 2 L 

— 0.049 sin (3 L + 78°.7) +0’.021 cos (3 L + 78°.7) 
+ o”.110 sin (L + 75°.3) —o’’.oog cos (L — 78°.7) 


These formule for the nutation are practically the same as those used in the 
reduction to apparent place of the ro-day stars, pages 287 to 486. 

The list of 825 stars contained in Part II has been selected from NEwcoms’s 
Catalogue of Fundamental Stars, Astronomical Papers of the American Ephemeris, 
Vol. VIII, part 2. The mean places and annual variations of the stars have been 
taken from NEwcomp’s Catalogue, except that those of e Hydri, 38 Horologii (G), 
and z Centauri have been taken from ‘‘Veroeffentlichungen des Koeniglichen Astro- 
nomischen Rechen-Instituts zu Berlin, No. 33.” 

The relative accuracy with which the places of the stars are determined in 
both right ascension and declination, may be estimated approximately from the 
mean errors for the year 1920, given on pages 511-517, and taken from Astronomical 
Papers of the Amerwcan Ephemerss, Vol. VIII, part 2, pages 370-382. 

The constants of precession, nutation, aberration, and obliquity of the ecliptic, 
used in the reduction of stars to apparent place, are given on page 214, and the 
formule for the computation of the Besselian and Independent Star Numbers are 
given on page 216, the coefficients being those given by Professor Newcomb in 
Bulletin Astronomique, Tome XV, page 241. 

The terms of short period of the nutation depending on the Moon’s mean 
longitude are tabulated for Washington mean midnight of each day on pages 
231-232, and have been taken from Tables XXXIV to XXXVII of NEwcomp’s 
Tables of the Sun mentioned above, which tables are computed from formule given 
on page 27 of the same work. 

The method by which the right ascensions and declinations of the stars inter- 
polated from the 10-day ephemerides (pp. 287-486) are corrected for the effect of 
these short-period terms is given on page 217. 

According to the formula on pages 216 and 217 the star constants a, b, c, d, 


a’, b’, c’, d’ are computed for each star from its mean place at the beginning of the 
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year, but if strict accuracy is required they should be computed from the star’s 
mean place at date, and the following second order terms should be added to the 
usual expressions for the reduction from mean to apparent place, namely— 


To a—a, To d—d, 

Ss ” 
+0.000 003 7 sin at +0.000 975 7 sin 2a 

tan @ 
—0.000 149 t? cos @& —0.000 023 Cos 2 2 
—0.000 0650 1 sin 2@ —0.000 080 cos 2 2} cos 2@ 
+0.000 0103 sin 2 2 cos 2@}tan 72 —0.000 077 sin 2 Q sin 2@ ¢ tan é 
—0.000 0107 cos 2 2 sin 2@ +0.000 040 cos 2 © 
+0.000 0620 sin 2 © cos at 23 —0.000 467 cos 2 © cos 2@ 
—0.000 0622 cos2 © sin 2a@ —0.000 465 sin 2 O sin 2a 
+0.000 0513 sin (O+) cos 2a —0.000 039 cos (O+£2) 
—0.000 0507 cos (O+22) sin 2a —0.000 380 cos (O+2) cos 2a@ 
. tan 2 sec 0 . . 

+0.000 0097 sin (O—) cos 2a —0.006 385 sin (0+) sin 2a sin d tan 2 
—0.000 0053 cos (O—2) sin 2a —0.000 380 cos (O—2) 


—0.000 040 cos (O—) cos 2a@ 
—0.000 072 sin (O—Q) sin 2a 


These terms are negligible for stars whose declination is numerically less than 
80°, but in computing the apparent places given in the American Ephemeris they 
have been applied whenever sensible. 

The apparent places of @ Canis Majoris (Sirius), « Canis Minoris (Procyon), 
e Centauri and 61 Cygni have been corrected for the effect of annual parallax, 
the adopted constants of parallax being o’’.38, 0’’.27, o’’.75, and o’’.40, respectively. 

The apparent places of « Canis Majoris (Sirius), @ Canis Minoris (Procyon), 
and a? Centauri have been corrected for the effect of orbital motion, as tabulated 
on pages 98 and 99 of ‘‘ Veroeffentltchungen des Koentglichen Astronomtischen Rechen- 
Inststuts zu Berlin, No. 33.’’ AUWER’S elements were used for Sirius and Procyon, 
and SEE’s elements for a Centauri. The values of these corrections are— 


Sirius. Procyon. a Centauri. 
1912.0 1913.0 I9I2.0 1913.0 I9I2.0 1913.0 

Aa —o*.218 —0*.223 —0*°.042 —0*.048 +0°.693 +0°.686 
46 —o’’.38 —0o’’.52 —0”'.66 —0’'.57 +7'’.22 +7°'.00 


[In former issues of the American Ephemerts, values differing from the above, 
were used for Sirius and Procyon, and no correction was applied to a? Centauri.] 
The mean places of these three stars as printed are those derived from NEw- 
comB’s Fundamental Catalogue, without correction, being in each case the position 
of the center of gravity of the system. 

The values of J@ and 40 which are given for the companions to the stars 
y Andromede, ¢ Urse Majoris and 61 Cygni have been taken from the Greenwich 
10-year catalogue for 1890, those for @ Crucis from the Cape Catalogue for rgoo, 


* and those for w Geminorum from DOBERCK’s elements in the Astronomische Nach- 


richten No. 3970. 

The magnitudes of the stars have, with a few exceptions, been taken from 
Annals of the Harvard College Observatory, Vol. L. 

In general, the names of the stars are the same as in NEWCOMB’S Suggested 
List of Fundamental Stars, except that the Flamsteed number has been omitted 


in all cases where Greek or italic letters are available. In some cases the con- 
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stellation and number of the uranometries of Heis or Gould have been used. In 
all such cases, Heis or the letter G in parentheses, follows the constellation name, 
as, for example, 5 Cassiopeiz (Heis) and 38 Horologii (G). 

The stars occulted by the Moon, pages 567-570, have been selected from the 
catalogue of zodiacal stars contained in Vol. VIII, Part 3, Astronomical Papers of 
the American Ephemerts, and the mean places for 1912.0 have been derived from 
the same catalogue. 

In Part III the elements of eclipses of the Sun and occultations of stars by 
the Moon are given in accordance with BESSEL’s method, the special forms employed 
being a modification of those developed in CHAUVENET’S Spherical and Practical 
Astronomy. 

In the computation of the elements of Eclipses of the Sun, the following 
corrections to the longitude, latitude, and parallax of the Moon, deduced by the 
late Prof. Simon NEwcomB from recent observations of occultations of stars by 
the Moon, have been applied. These corrections have been assumed in each case 
to be constant during the eclipse. 


G. M. T. dv 6b On 

IQI2 kA 4} 4/ 
April174 of = +9.8 +1.7 +0.4 
Oct. 10 2 +7.8 +0.4 +0.4 


The satellites of Mars are computed from manuscript tables based upon 
elements deduced by Prof. WALTER S. HARSHMAN. 

The eclipses of Jupiter’s satellites are computed from a Continuation of 
DAMOISEAU’S Tables. The occultations, transits, etc., are computed from WooL- 
HOUSE’S tables, published in the British Nautical Almanac for 1835; Table II of 
each satellite having been adapted to DAMOISEAU’s tables. 

The Vth. satellite of Jupiter is computed from manuscript tables based upon 
unpublished elements deduced from the observations of Prof. E. E. BARNARD. 

The differential coordinates of Jupiter’s VIth. and VIIth. satellites have been 
computed from elements and tables published in Lick Observatory Bulletin No. 112 
and in Astronomische Nachrichten, Vol. 174, p. 359, respectively. 

The elongations and conjunctions of the satellites and the positions of the 
rings of Saturn are computed from manuscript tables based on Prof. H. Strruve’s 
elements as published in Beobachtungen der Saturnstrabanten, St. Petersburg, 1898. 
The differential coordinates of Phcebe have been computed from elements and 
tables printed in the Annals of Harvard College Observatory, Vol. LITI, No. VI. 

The apparent dimensions of the rings of Saturn are computed from BESSEL’s 
data, except those for the dusky ring, which are based on the observations of 
various astronomers. 

The elongations of the satellites of Uranus are computed from the data of 
Professor NEwcomB’s Uranian and Neptuman Systems, Washington Observations, 
1873, Appendix I. 

The elongations of the satellite of Neptune are computed from manuscript 
tables based upon the late Prof. A. HALL’s elements published in the Astronomical 


Journal, 1898, Vol. XIX, p. 65. 
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The adopted apparent semidiameter of the Sun at the Earth’s mean distance 
£16’ 1’’.50; while in the computation of eclipses, the value given by AUWERS in 

the Astronomische Nachrichten, 1891, Bd. 128, S. 367, is employed, viz, 15’ 59’’.63. 
The apparent semidiameter of the Moon is computed from the Moon’s equa- 
; torial horizontal parallax, 7, by the formula, 


S=0.272 506 7 + 1’'.50 


where the constant 0.272 506 is based on data from occultations given by Mr. 
J. Perers in the Astronomische Nachrichten, 1895, Bd. 138, S. 147; and the 
constant 1’’.50 is added to cover the average effect of irradiation. 

The value of the Moon’s semidiameter employed in the computation of eclipses 
is computed from the formula, 


S=0.272 274 # 


the constant being the one used in this Ephemeris prior to 1902. 

The adopted semidiameters of the planets are given on page XIII and the 
parallaxes of the Sun and Moon on page XII. 

The stellar magnitudes of the planets given on pages 607-609 have been 
' computed from formule given by Dr. G. MUELLER in the Potsdam Observations, 
vol. 8, p. 366. 

In the list of observatories, pages 650-659, the latitudes given are in most 
cases astronomical. In some instances they have been determined by geodetic 
triangulation from other points. The reductions from geographic to geocentric 
latitude, g’—g, and the distance from the center of the earth, p, are computed 
from the formulz for CLARKE’s Spheroid of 1866 as given on page XII. 
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ASTRONOMICAL CONSTANTS. 





Solar Parallax . ........ 2... . . «8.80 4 
Constant of Nutation . . ..... =... +... . g.21} Paris Conference. 4 
Constant of Aberration . . . . ... . . . +. 20.47 : 

General Precession. . ... . 50’’.2564 +0’’.000 222(t— 1900) | 
Obliquity of the Ecliptic . . . . 23° 27’ 8’.26—0/'.4684(t— eee) Newcomb. 


Equatorial Horizontal Parallax of the Moon . . . . 57’2’’.68* (Newcomb). : 

Mean distance Earth to Moon 384 395 kilometers= 238 851 miles, or 60.2669 radit, 

Mean distance Earth to Sun 149 499 935 kilometers= 92 894 767 statute miles. 

Velocity of light 299 860 kilometers= 186 324 statute miles per second (Newcomb 
and Michelson). 

Light travels unit distance in 498*°.566. 

Gaussian Gravitation Constant, tk=0.017 202 099= 3 548”.187 61. 


Cpe: Bes SO rere vide bee | 


m m 
Acceleration in one sec. due to gravity, g= 9.8060— 0.0260 cos 2 p— a 


m nm oh Helmert, ' 
Length of seconds pendulum, /=0.993 549— 0.002 631 Cos 2 P— Blt i 
' Length of the year: d 
Tropical (ordinary). 365.242 198 79 — 0.000 000 0614 (t — 1900) 
Sidereal . . . . 365.256 36042 +0.000000 0011 (t — 1900) } Newcomb. 
Anomalistic . . . 365.259641 34 +0.000 000 0304 (t — 1900) 
Length of the month: dohm ss 
Synodical (ordinary) toe ew ew ew wee 29:12 44 «2.8 
Tropical . . . rn} Ay 2a ty Hansen, 
Sidereal . . 2. 2. 1. ww eee ee ee 27 7 4B TCS 
Anomalistic . . . . . . . . . . . 627-13 «18 33.1 
Length of the day: hms 
Sidereal .. . . . . . «. . « « « 23 56 4.091 of mean solar time. 
Mean Solar. .. . . . 24 3 56.555 of sidereal time. 


Dimensions of the Earth (Clarke’ S , Spheroid of 1866). 
Equatorial Radius, a= 6378.206 kilometers or 3963.23 statute miles. 





Polar Radius, b= 6356.584 “ or 3949.79“ « 
Flattening, a—b_ 1 
a 295.0 


a2 — 2 
Logarithm of the eccentricity va a b = log e= 8.915 251 28 





Logarithm radius = log p = 9.999 2645 + 0.000 7374 COS 2P— 0.000 OOIY COS 4. 
Reduction from geographic latitude @ to geocentric latitude 9’, 


gp’ — p= —11' 40.44 sin 2 p+1".19 sin 4 yp. 
I meter= 3.280 8333 feet. 1 foot=0.304 8006 meters. 
I statute mile = 0.868 392 nautical or geographical miles. 
1 nautical mile=1.151 553 statute miles. 
* The parallax used in the computation of the ephemeris of the Moon contained in this volume is 57’ 2’’.23 
eA is the acceleration due to the Sun’s attraction at the mean distance of the Earth from the Sun, which is 


also the astronomical unit of distance, the unit of time being one mean solar day. 
+ p=latitude, h —clevation above sea level in meters, and log R —6.80416. 
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‘e SEMIDIAMETERS OF THE SUN, MOON, AND PLANETS. 
At mean 
At unit least In Kilo- In Statute 
b Name. Distance. Distance. meters. Miles. Authority. 
Om. 2. 2. ww wee TS 59.63 695 533.61 432 183.68 Auwers. 
““WMoon , 15 31.91" 1 736.69 1079.13 Newcomb. 
UL? Mercury 3.34 5-45 2 420.82 I 504.24 Le Verrier. 
Venus . 8.55 30.90 6 197.01 3 850.67 Peirce. 
Mars 2. . . 5.05 9.64 3 660.22 2 274.37 Peirce. 
Jupiter (Equatorial) I 40.20 23.84 72 624.56 4§ 127.16 Am. Eph. 
Jupiter (Polar) . I 34.12 22.40 68 217.80 42 388.90 Peirce. 
Saturn (Equatorial) I 24.88 9-94 61 520.69 38 227.48 Barnard. 
Saturn (Polar) I 17.47 9.07 56 149.95 34 890.23 Barnard. 
Uranus 33.52 1.84 24 295.16 1§ 096.43 Am. Eph. 
Neptune 38.66 1.33 28 020.61 17 411.34 Am. Eph. 





; 


ELEMENTS OF THE PLANETARY ORBITS FOR THE EPOCH 1912—January 04 G. M. T. 


Mean Longi- Mean Longi- Mean Longi- Inolina- 

tude at th tude of the tude of the tion to the 

Name. Epoch. Perihelion. Node. iptic. 

$ Mercury 115 4 3.26 76 § 10.9 47 17 17.4 7 O11.2 

' 9. Venus 165 4 20.94 130 19 58.0 75 53 15.5 3 23 37-5 
@® Earth 99 47 20.22 IOI 25 37.7 . oe toes 

é Mars woe we ee) 70 45) 5-47 334 26 21.8 48 52 42.6 I 51 1.0 

| Qf Jupiter. . . . . . 242 24 21.96 12 54 18.0 99 33 33-3 1 18 29.1 

®h Satum.... . . 53 23 10.90 QI 19 26.1 Y12 53 17.7 2 29 30.6 

6 Uranus... . . . 294 57 2.33 169 14 25.8 73 33 «2.1 O 46 21.9 

YW Neptume .. . . . III 24 32.14 43 51 38.2 130 48 38.9 1 46 41.2 
Logarithm Logarithm of 
Eccen- Mean Dis- of the mean Mean Mass in unit 
Name. tricity. tance. Distance. Motion. of Sun’s Mass. 

% Mercury . 0.205 6167 0.387 099 9.587 8216 14 732.420 3.221 8487 —10 

Q Venus 0.006 8150 0.723 33! 9.859 3374 § 767.670 4.389 3398—I10 

@ Earth. 0.016 7460 1.000 000 0.000 OOO! 3 548.193 4.482 2896 —10 

é Mars . 0.093 3198 1.523 688 0.182 8962 I 886.519 3.509 5499 —I10 

4 Jupiter 0.048 3570 5.202 803 0.716 2374 299.128 6.979 9082 —10 

h Saturn 0.055 8482 9.538 843 9.979 4957 120.455 6.455 7335—10 

6 Uranus 0.047 0781 19.190 978 1.283 097! 42.23 5-640 7528 —10 

Y Neptune . 0.008 5410 30.070 672 1.478 1431 21.53 5-705 5338—10 


The elements of the four inner planets are derived from those given by New- 
comb in Vol. VI of the Astronomical Papers of the American Ephemeris, and are 


the same as those used in computing the ephemerides of these planets. 


Those of 


Jupiter, Saturn, Uranus, and Neptune are taken from Vol. VII of the Astronomical 


Papers for the epoch of the tables. 


They are reduced to 1912 by applying Le 


Verrier’s variations, and can not be regarded as being strictly identical with the 
elements used in computing the ephemerides of those planets in this volume. 


% At mean distance. 
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XIII 


ANNIVERSARIES AND FESTIVALS, tg12. 


New Year’s Day . . . . . ; . . Jan. 1 
Epiphany , , . , . ; , ; . Jan. 6 
Septuagesima Sunday ; , . , . , . Feb. 

Lincoln’s Birthday . . , . . . . Feb. 12 
Quinquagesima (Shrove Sunday) . . . , . Feb. 18 
Ash Wednesday , ; , , , , . . Feb. 21 
Washington’s Birthday. , ; ; . . . Feb. 22 
Palm Sunday . ; ; ; . . ; ; . Mar. 31 
First Day of Passover ; ; ; ; ; , . Apr. 2 
Good Friday. , , ; ; ; . ; . Apr. 5 
EasterSunday. . . . .. . oo . Apr. 7 
Rogation Sunday. . . ; ; . . May 12 
Ascension Day (Holy T hursday) . . . , . May 16 
Hebrew Pentecost (Shebuoth) . ; . . . . May 22 
Pentecost (Whit Sunday) , , , , . . May 26 
Memorial Day . , . . ; . . ; . May 30 
Trinity Sunday . ; ; ; ; ; ; , . June 2 
Corpus Christi . , ; ; . . ; ; . June 

Independence Day . ; oo. . . July 

Labor Day (except in certain States) , . , . Sept. 2 
Day of Atonement (Yom Kippur) . . . , . Sept. 21 
First Day of Tabernacle (Sucoth) , , , . Sept. 26 
General Election Day (except in certain States) , . Nov. 5 
Thanksgiving Day . , . . ; ; , . Nov. 28 
First Sunday in Advent. , . , , ; . Dec. 1 
Christmas Day . . . . ; . . . . Dec. 25 

XIV [Eph 12] 


CHRONOLOGICAL ERAS AND CYCLES. 


CHRONOLOGICAL ERAS. 


THE YEAR I912, WHICH COMPRISES THE LATTER PART OF THE 136TH AND THE BEGINNING OF THE 
137TH YEAR OF THE INDEPENDENCE OF THE UNITED STATES OF AMERICA, CORRESPONDS TO— 


The year 6625 of the Julian Period; 

“ 7420-7421 of the Byzantine era, the year 7421 commencing: on Sep- 
tember 1; 

“ 5672-5673 of the Jewish era, the year 5671 commencing on September 
12, Or, more exactly, at sunset on September 11; 

¢ 2665 since the foundation of Rome, according to VARRO; 

“* 2659 since the beginning of the era of NABONASSAR, which has been 
assigned to Wednesday, the 26th of February of the 3967th 
year of the Julian Period; corresponding, in the notation of 
chronologists, to the 747th, and, in the notation of astronomers, 
to the 746th year before the birth of Curisr; 

““ 2688 of the Olympiads, or the second year of the 672d Olympiad, 
commencing in July, 1912, if we fix the era of the Olympiads 
at 77534 years before Crist, or near the beginning of July of 
the year 3938 of the Julian Period; 

““ 2224 of the Grecian era, or the era of the SELEUCID&, which began 
near the vernal equinox of the year, — 311 = B.C. 312, = 4402 
of the Julian Period; 

“¢ 1628 of the era of DIOCLETIAN; 

2572 of the Japanese era and to the 43d year of the period entitled 
‘* Meiji.”’ 
The year 1331 of the Mohammedan era, or the era of the Hegira, begins on 
the 11th day of December, 1912. 
The first day of January of the year 1912 is the 2,419,403d day since the com- 
mencement of the Julian Period. 
CHRONOLOGICAL CYCLES. 


Dominical Letter . . . . . GF SolarCycle . .... . 17 
Epactt. ........ + Roman Indiction . .. . 10 
Lunar Cycle or Golden Number 13 Julian Period ... . . 6625 
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SYMBOLS AND ABBREVIATIONS. 


SIGNS OF THE PLANETS, ETC. 


© The Sun. é Mars. 
€ The Moon. % Jupiter. 
¥ Mercury. kh Saturn. 
9 Venus. 6 Uranus. 
@® The Earth. Y Neptune. 
SIGNS OF THE ZODIAC. 
1. ¥ Aries. 7. = Libra. 
Spring 1 2. % Taurus. Agtumn 1 8. m Scorpius. 
igns. 3. OW Gemini. ‘gs. 9. f Sagittarius. 
S er( 4 I cer Winter {%° v8 Capricornus. 
Sien : 5. Q Leo. Si 11. se Aquarius. 
igus. 6. tm Virgo. igns. 12. 3€ Pisces. 
ASPECTS. 
6 Conjunction, or having the same Longitude or Right Ascension. . 
O Quadrature, or differing + 90° in Longitude or Right Ascension. 
§ Opposition, or differing 180° in Longitude or Right Ascension. 
ABBREVIATIONS. 
8 Ascending Node. ° Degrees. 
% Descending Node. ’ Minutes of Are. 
N. North. ’’ Seconds of Are. 
S. South. h Hours. 
E. East. m Minutes of Time. 
W. West. | ® Seconds of Time. 


XVI [Eph ra] 


PART LI. 





ASTRONOMICAL EPHEMERIS FOR THE 
MERIDIAN OF GREENWICH. 
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2 JANUARY, 1912. L 
AT GREENWICH APPARENT NOON. 














2. THE SUN'S » of | Equation of 
Day of fake: i-} Time, to be| Diff. 
the We ek.|°S ameter | Added to for 
‘| >s j Passing} Apparent |1 Hour. 
1A Apparent Right | Diff. for} Apparent Decli- Semidiam- Me- Time. 


e 
ridian. 





Ascension. r Howr. nation. eter. 































hm 5s 8 oof oe " yoo 
Mon 18 42 21.37 | 11.05315.23 5 43-7 | +11.19] 16 17.89 3 13.30 1.193 
Tues 18 46 46.49 | 11.039] 23 I 1.5] 12.34]1617.90 3 41.79| 1.179 
Wed 18 51 11.26] 11.025] 2255 51.6] 13.49]16 17.90 4 9.93| 1.165 
Thur 18 55 35.68 | 11.009] 22 5014.4 | +14.63] 16 17.91 437-71 | 1-149 
Frid. 18 59 59.71 | 10.992] 224410.0! 15.75]1617.91 5 5-11 | 1.333 
Sat. IQ 4 23.33|10.975] 22 37 38.5| 16.87]16 17.90 5 32.11 ' 14215 
| : 

SON. | 19 8 46.53] 10.957] 22 30 40.3 | +17.981 16 17.87 5 58.67 | 1.097 
Mon. 1913 9.28; 10.939] 22 2315.3) 19.0911617.84 6 24.78] 1.077 
Tues. 19 17 31.55 | 10.919] 2215 23.9. 20.19] 16 17.80 6 50.41 | 1.057 
Wed IQ 21 53-31 | 10.896] 22 7 6.3 | +21.2811617.76 7 15.54 | 1.036 
Thur 19 26 14.54 | 10.873] 21 58 22.7| 22.36)16 17.72 7 40.15 | 1.014 
Frid. IQ 30 35.23 | 10.850} 21 4913.3] 2343] 16 17.67 8 4.21] 0.990 
Sat. | 19 34 55-33 | 10.826] 21 39 38.4 +24.49]16 17.61 8 27.70 | 0.966 
SUN, IQ 39 14.83] 10.800] 21 29 38.3) 25.53]1617.55 8 50.59 | 0.94 
Mon 19 43 33-71 | 10.773] 211913.1] 26.57116 17.48 9g 12.86: 0.924 
Tues 19 47 51.96| 10.746] 21 8 23.3 | +27.59]1617.41 9 34.48 | 0.887 
Wed 19 52 9.54] 10.717] 2057 9.2] 28.59] 16 17.34 9 55-42 | 0.859 
Thur 1g 56 26.42 | 10.688] 2045 31.0] 29.58] 1617.26 10 15.68 | 0.830 
Frid. 20 042.58) 10.658] 20 33 29.1 | +30.56] 16 17.18 10 35.24 | 0.800 
Sat. 20 458.02} 10.628} 2021 3.9| 31.53]1617.10 10 54.08 | 0.769 
SON, 20 912.71 |10.597) 20 815.7| 32.48]16 17.01 II 12.17 | 0.738 
Mon. 20 13 26.64/ 10.565] 1955 4.8! +33.41] 16 16.92 II 29.49 | 0.706 
Tues. | 23]2017 39.80 | 10.533 IQ 41 31.7| 34-33] 16 16.82 II 46.04 | 0.673 
Wed. | 24]20 21 52.16-10.500] 19 27 36.7] 35.24] 16 16.72 I2 1.80] 0.640 
Thur. | 25]2026 3.72 10.465[ 19 13 20.0! +36.13] 16 16.62 12 16.76 | 0.607 
Frid. ' 26] 20 30 14.46, 10.430 18 58 42.3| 37.01] 16 16.52 I2 30.91 | 0.573 
Sat. 27 | 20 34 24.38 | 10.396] 18 43 43.9| 37.86]16 16.41 12 44.24 | 0.538 
SUN. | 28] 20 38 33.48 10.361] 18 28 25.0] +38.70] 16 16.29 12 56.74 | 0.504 
Mon. | 29] 20 42 41.74 | 10.326 18 12 46.2] 39.52] 16 16.16 13 8.41] 0.469 
‘Tues. | 30] 20 46 49.16! 10.291 17 56 48.0! 40.321 16 16.03 1319.25 | 0.434 
Wed. | 3112050 55.74 10.256] 1740 30.7| 41.11]1615.90 13 29.25. 0.400. 


Thur. | 32]2055 1.49! 10.222]S.17 23 54.5 [+4189 16 15.76 13 38.41 | 0.365 
| 


Notz.—The mean time of semidiameter passing may be found by subtracting o.19 from the sidereal time. 
The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 





Apparent Right 
Ascension. 


hm i =°s8 
18 42 20.78 
18 46 45.81 
18 51 10.50 


18 55 34.84 
18 59 58.79 
IQ 422.33 


19 845.45 
1913 8.12 


19 17 30.30 


Ig 21 51.99 
19 26 13.15 


1Q 30 33-77 


19 34 53-81 
19 39 13.25 
19 43 32.07 


19 47 50.25 
19 52 7.76 
19 56 24.58 


20 040.70 
20 456.09 
20 9 10.73 


20 13 24.62 


20 17 37-74 
20 21 50.06 


2026 1.58 
20 30 12.29 
20 34 22.18 


20 38 31.25 


20 42 39.48 
20 46 46.87 


20 50 53-44 
20 54 59-17 


JANUARY, 1912. 
"AT GREENWICH MEAN NOON. 


THE SUN'S 


Diff. for} A 


t Hour. 


pparent Declina- 
tion. 





11.049 | S. 23 «5 44-3 


11.035 
I1.021 


11.006 


10.990 
10.972 


10.953 
10.934 
10.914 


10.893 
10.870 
10.847 


10.822 


10.797 
10.770 


10.743 
10.715 
10.686 


10.656 
10.626 
10.595 


10. 563 
10. 530 
10.497 


10.463 
10.429 
10.395 


10. 360 
10.326 
10.291 
10.256 


23 I 2.2 
22 55 52.5 


22 5015.5 
22 44 11.3 
22 37 40.1 


22 30 42.0 


22 2317.3 
2215 26.2 


22 7 8.8 
21 58 25.5 
21 49 16.4 


21 39 41.8 
21 29 42.0 


21 19 17.2 


21 827.7 


20 57 13-9 
20 45 36.1 


20 33 34.6 
2021 9.7 


Equation of 
Time, to be 


Subtracted |P 


rom 
Diff. for] Mean Time. 


1 Hour. 





+11.18 
12.33 
13-47 


+14.61 


15-74 
16.86 


+17-97 
19.08 
20.17 


+21.26 
22.34 
23-41 


+24.47 
25-51 
26.55 


+27.57 
28.58 


29-57 


+30.55 
31.52 


20 8 218 | 32.47 


19 55 11.2 | +33.40 


19 41 38.4 
19 27 43-7 


IQ 13 27.4 
18 58 50.0 


18 43 51.9 


18 28 33.4 
18 12 55.0 
17 56 57.0 
‘7 49 39-9 


10.221] S. 7 24 4.0 


34-32 
35-23 


+36.12 
37-00 
37-85 


+38. 69 | 


39-51 
40. 31 
41.10 


+41.88 


m 8 

313.24 
3 41.72 
4 9.35 


437.62 


5 5-01 
5 32.00 


5 58.56 
6 24.66 
6 50.29 


715.42 
7 40.02 
8 4.08 


8 27.57 
8 50.45 
9 12.71 


9 34-33 
9 55-28 
IO 15.54 


10 35.10 


10 53.94 
II 12.03 


Ir 29.36 


II 45.91 
12 1.68 


12 16.65 
12 30.80 


12 44.13 


12 56.64 
13 8.31 
13, 19.15 
13 29.16 


13 38.33 | 














Norse.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that south declina- 
tions are decreasing. 





Sidereal Time, 
or Right Ascen- 
sion of Mean 
Sun. 


h m 8 

18 39 7-54 
18 43 4.10 
1847 0.66 


18 50 57.22 
18 54 53-78 
18 58 50.33 


1g 246.89 


19 6 43.45 
Ig 10 40.01 


19 14 36.57 
19 18 33.13 
19 22 29.68 


19 26 26.24 
1g 30 22.80 


19 34 19.36 


19 38 15.92 
19 42 12.48 


19 46 9.03 


19 50 5.59 
19 54 2.15 
19 57 58.71 


20 I 55.27 
20 5 51.82 


20 9 48.38 


20 13 44-94 
20 17 41.50 
20 21 38.05 


20 25 34.61 
20 29 31.17 
20 33 27.72: 
20 37 24.28 


20 41 20.84 





Diff. for 1 Hour, 


+9°.8565. 
(Table III.) 


ee | eS | SF 
ee | | 


Io 
II 
I2 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


IO 
II 
12 


13 
14 
15 


16 


17 
18 


1g 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


JANUARY, 1912. 


True Longitude. 


279 44 7-9 
280 45 15.6 
281 46 24.2 


282 47 32.6 
283 48 40.9 
284 49 49.3 


285 50 57.6 
286 52 6.1 


287 53 14.5 


288 54 23.0 
289 55 31-5 
290 56 40.0 


291 57 48.4 
292 58 56.7 


294 


295 
296 


297 


298 


299 
300 


301 
302 
303 


O 4.7 


I 12.4 
219.8 
3 26.7 


304 10 55-4 
305 1155-7 | 
306 12 34.8 | 


307 13 52.8 
308 14 49.5 
309 15 44.9 | 
310 16 39.0 | 


311 17 31.9 








44 14-3 
45 22.7 
46 31.0 


47 39.2 
48 47.4 
49 55.6 


51 3.8 
52 12.0 


53 20.3 


54 28.6 
55 36.9 
56 45.2 


57 53°4 
59 1-5 
O 9-3 


I 16.9 
2 24.1 
3 30.8 


4 37.0 
5 42.6 
6 47.5 


7 51.6 
8 54.8 


9 57.0 


10 58.2 
II 58.3 
12 57-3 


13 55-1 
14 51.6 
15 46.9 
16 40.9 


17 33.6 


THE SUN'S 


Latitude. 


0.67 


152.18 | +0.67 


AT GREENWICH MEAN NOON. 


arithm of the 
Radius Vector of 


the Earth. 


9-992 6508 
9.992 6467 
9.992 6454 


9.992 6470 
9.992 6516 
9.992 6592 


9-992 6696 
9.992 6828 


9.992 6987 


9-992 7171 
9.992 7378 
9.992 7607 


9.992 7857 
9.992 8127 
9-992 8416 


9-992 8722 
9.992 9046 
9-992 9387 


9-992 9745 
9-993 O19 
9-993 9599 


9.993 0915 
9-993 1338 
9-993 1778 


9-993 2235 
9-993 2710 
9-993 3205 


9-993 3721 
9-993 4259 
9-993 4820 
9.993 5405 


9.993 6015 


Diff. for 
1 Hour. 


— 2.3 
— 7.1 
+ oO! 


+ 1.3 
2.6 


3.8 


+ 4.9 
6.0 


7-1 


+ 8.1 


9.1 
10.0 


+10.8 


11.7 
12.5 


+13.2 
13-9 
14.6 


+15.2 
15-9 
16.6 


+17.3 
18.0 
18.7 


+19.4 
20.2 
21.0 


+21.9 
22.9 


23-9 
24.9 


+26.0 


Nore. Norz.—The longitudes in the column A are ref longitudes in the column A are referred to the true equinox of their own date, while 
those in the column A’ are referred to the mean equinox of the beginning of the Bes- 
selian fictitious year. 


IIl. 


Mean Time of 
Sidereal Noon. 


hmi(‘s 

5 19 59-90 
516 3.98 
§12 8.07 


5 812.15 


5 416.24 
5 0 20.33 


4 56 24.42 
4 52 28.50 


4 48 32.59 


4 44 36.68 
4 40 40.76 
4 36 44.85 


4 32 48.94 
4 28 53.03 
4 24 57.12 


4.2I- 1.20 
417 5.29 
413 9.38 


4 9 13-47 
4 517-55 
4 121.64 


3 57 25-73 
3 53 29.82 
3 49 33-9! 


3 45 38.00 
3.41 42.08 


3 37 46.17 


3 33 50.26 
3 29 54.35 
325 58.44 
322 2.53 


318 6.62 








Diff. for 1 Hour, 


— 9.8296. 
(Table IT.) 


Day of the Month. 


Caw fe ww dD my 


Cony 


I0 
II 
12 


13 
15 


16 


17 
18 


19 
20 
21 


22 
23 


25 
26 


27 


28 
29 
30 
31 


32 


SEMIDIAMETER. 


Noon. 


16 23.2 
16 35.6 
16 44.2 


16 47.4 
16 44.9 
16 37.1 


16 25.0 
16 10.3 


15 54-4 


15 38.8 


15 24.5 
15 12.2 


I 5 2.0 


14 54-2 
14 48.6 


14 45.1 
14 43.3 
14 43-2 


14 44-5 
14 47-2 
14 51.2 


14 56.6 


15 3-5 
15 12.0 


15 22.2 
15 33-9 
15 47.0 


16 0.8 


16 14.5 
16 26.8 
16 36.3 


16 41.8 


JANUARY, 1912. 5 
GREENWICH MEAN TIME. 


THE MOON'S 











HORIZONTAL PARALLAX. UPPER TRANSIT. 













Meridian of | Diff. for 


Diff. for ; Diff. for 
Midnight. Greenwich. | 1 Hour. 


1 Hour. 1 Hour. Noon. 















































































































” ’ ” h m m d 

+2.14 | 60 26.9 9 17.9 | 251 11.8 

1.63 | 61 6.1 IO 21.1 2.74 12.8 

o.gt | 61 27.9 Ir 28.6 | 2.85 | 13.8 

+0.06 | 61 29.3 12 36.7 | 279] 14.8 

—0.80 | 61 10.0 13 41.6 | 260] 15.8 

1.55 | 60 32.9 14 40.9 | 2.35 | 16.8 

—2.08 | 59 42.9 15 34.4 | 2.12 17.8 

2.36 | 58 46.1 16 23.2 1.96 18.8 

2.42 | 57 47.8 17 89] 1.86] 19.8 

—2.30 | 56 52.7 17 52.8 | 1.81 20.8 

| 2.05 | 56 3.5 18 36.4 | 1.82] 21.8 

1.72 | 55 22.2 Ig 20.8 | 1.88 | 22.8 

—1.38 | 54 49.2 20 6.9 | 1.96} 23.8 

1.02 | 54 24.7 20 55.0 | 205 |] 24.8 

| 0.69 | 54 8.0 21 45.0 | 212] 25.8 
| 

| —0.40 | 53 58.4 22 36.2 | 214] 26.8 

-—0.14 | 53 55-0 23 27.3 | a1 | 27.8 

| +0.09 | 53 57.3 } - «| 28. 

+0.31 | 54 4.6 0.0 

0.51 | 54 16.8 1.0 

0.72 | 54 34.0 2.0 

+0.94 | 54 56.5 3-0 

1.18 | 55 24.8 4.0 

1-43 | 55 59-0 5:0 

| +1.68 | 56 39.4 6.0 

1.91 | 57 25.1 7.0 

| 2.07 | 58 14.8 8.0 

| +2.12 | 59 5.7 g.0 

| 2.01 | 59 53-9 10.0 

1.70 | 60 34.7 II.0 

1.17 | 61 2.8 12.0 

+0.47 | 61 14.0 13.0 





JANUARY, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


JANUARY, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


JANUARY, 1912. VIL. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


VIII. 


ae eh ne ek at tos ee oe 
GREES SISAL EA So ws auaunno 


WOON AUR HHO 





THE 


ama. 
14 55 46.02 
14 57 46.15 
14 59 46.45 
15 1 46.93 
15 3 47-58 
15 5 48.42 
15 7 49-43 
15 9 50.62 
15 I 52.00 
15 13 53-57 
15 15 55-32 
15 17 57-26 
15 19 59-39 
1522 1.71 
15 24 4.22 
15 26 6.92 
15 28 9.82 
15 30 12.91 
15 32 16.20 
15 34 19.69 
15 36 23.37 
15 38 27.25 
15 40 31.33 
15 42 35-60 


15 44 40.07 
15 46 44-75 
15 48 49.63 
15 50 54-70 
15 52 59-97 
1555 5-44 
15 57 T1611 
15 §9 16.98 
16 1 23.05 
16 3 29.32 


» 16 5 35-78 


16 7 42.44 
16 9 49.30 
16 11 56.35 
16 14 3-60 
16 16 11.04 
16 18 18.67 
16 20 26.50 


"36 22 34.51 


16 24 42.71 
16 26 51.10 
16 28 59.67 
16 31 8.42 
16 33 17.35 
16 35 26.47 


JANUARY, 1912. 
GREENWICH MEAN TIME. 
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Oa 
2.0008 
12,0036 , 
2.0065 
2.0095 
2.0124 
2.0153 
2.0183 
2.0815 
2.0846 
2.0776 
2.098 
2.0340 
2.037% 
2.0402 
20434 
1.0466 
2.0498 
2.0530 
2.0564 
2.0596 
2.0630 
| 2.0663 

2.0696 
+ 8.0729 


2.0763 
2.0796 
2.0899 
2.0860 
2.0895, 
0989 
2.0968 
2.0995 
2.1008 
2.1061 
2.1094 
4.1196 
2.1159 
nga 
ar 
2.1256 
2.1288 
4.1320 
2.3351 
4.1382 | 
21413 
2.143 
2.1474 
2.1904 





S.18 32 49.1 
18 43 55-1 
18 54 55.8 
19 5 51.2 
19 16 41.2 
19 27 25.7 
19 38 4.7 
19 48 38.2 
19 59 6.2 
20 9 28.5 
20 19 45.2 
20 29 56.2 
20 40 1.5 
20 50 1.0 
20 59 54.6 
21 9 42.4 
21 19 24.3 
2129 0.2 
21 38 30.1 
ar 47 54-0 
2x §7 11.8 
22 6 23.4 
2215 28.8 


'S.22 24 28.1 
SUNDAY 


14. 
S.22 33 21.1 
2242 7.8 
22 50 48.2 
22 59 22.2 
23-7 49-8 
23 16 10.9 
23 24 25.5 
23 32 33-5 
23 40 35.0 
23 48 29.9 
23 56 18.1 
24 359-5 
24 II 34.2 
2419 21 
24 26 23.2 


25 27 20.0 





2.1533 


S.25 33 30.8 





reas 
12.056 
10.967 
10.878 
10.788 
10.696 
10.604 
10.512 
10.419 
10. 325 
10.281 
10,136 
30,040 
9-943 
9-845 
9747 


96548 
9448 
9347 
9045 
9-143 
9.040 
8.936 


8.831 
8.785 
8.619 
8.513 
8.406 


8.189 
8.079 
7.969 
7-858 
7747 
7-635, 
7.992 


7-295 
7-180 
7-065, 
6.919 
6.832 
6.715 


6.478 


6.359 
6.240 
6.120 





hm s 
16 35 26.47 











2.1533 |S.25 33 30.8 

16 37 35-76 | 2.1563 | 25 39 34-4 
16 39 45.23 | 21593] 25 45 30-7 
16 41 54.87 | 2.2602| 25 51 19.7 
16 44 4.68 | 2.160| 2557 1-4 
16 46 14.66 | 2.1677| 26 2 35.7 
16 48 24.80 | 21704] 26 8 2.6 
16 50 35.11 | 2.1731] 26 13 22.1 
16 52 45-58 | 23757| 26 18 34.1 
16 54 56.21 | 2.1783| 26 23 38.6 
16 57 6.99 | 2.1809) 26 28 35.6 
16 59 17.92 | 2.18% | 26 33 25.0 
171 29.00 26 38 6.9 
17 3 40.22 26 42 41.2 
37 5 51-59 26.47 7.8 
| 17 8 3.10 26 51 26.7 
17 10 14.75 26 55 38.0 
17 12 26.52 26 59 41.5 
17 14 38-43 | 21995] 27 3 37-3 
17 16 50.46 | 2.2016] 27 7 25.4 
1719 2.61 | 2.2036] 2711 5.6 
17 21 14.88 | 2.2033] 27 14 38.0 
17 23 27.26 | 2.2073 2718 2.6 
17 25 39-76 | 2.2091 1.27 21 19.4 

TUESDAY 16. 

17 27 52.36 | 2.2109 'S.27 24 28.3 
17 30 5.06 | a.216| 27 27 29.2 
17 32 17.86 |a.2142| 27 30 22.2 
17 34 30.76 | 2.2157] 27 33 7-3 
17 36 43.75 | 22171) 27 35 44.5 
17 38 56.82 | 2.2185} 27 38 13.6 
17 41 9.97 | 2.2198 | 27 40 34.8 
17 43 23.19 | 2.2a0| 27 42 48.0 
17 45 36.49 | 2.2002) 27 44 53.2 
17 47 49.85 | 2.2933| 27 46 50.3 
17 50 3-28 | 2.2243| 27 48 39.4 
17 §2 16.77 . 2.2133| 27 50 20.4 
17 54 30.31 | 22062] 27 51 53-4 
17 56 43.90 | 2-269 | 27 53 18.3 
17 58 57.53 | %2276| 27 54 35.1 
18 111.21 | 2.2283) 27 55 43.9 
1B 324.92 | 2.2088| 27 56 44.5 
18 5 38.66 | 2.2092 | 27 57 37.0 
| 18 7 52.43 | 2.2096 | 27 58 21.4 
18 10 6,21 2.299] 27 §8 57-7 
18 12 20.01 | 2.2301 | 27 59 25-9 
18 14 33.83 | 2.2302 | 27 59 46.0 
18 16 47.65 | 2.2303] 27 59 58.0 
18 19 1.46 | 2.2303| 28 0 1.8 
18 21 15.28 | aasor |S.27 $9 57-5 





6.120 
5-999 
5-877 
5-755 
5-638 
5-10 
5-386 


5.138 
5-013, 
4-887 
4.761 


4-508 
4-380 
4398 
414 
3-995 
3-865 
3735 
3.605 
3475 
334 
3213 


3-084 
2.950 
2.818 


2.553 
2.420 
2.987 
153 
2.019 
1.885 
175 
1.617 
16483 
18 
1213 
1.078 
0.943, 
0.808 
0.673 
09538 
0.408 
0.867 
orga 
$0,004 
0.140 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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ag THE SUN'S £0 Equation of pig 

nah -] Time, to be iff. 

ine Week. | 23 sete Rehr 

a Apparent Right | Diff. for] Apparent Decli- | Diff. for] Semidiam- ime. 
Ascension. 1 Hour. nation. 1 Hour. eter. 
hme =°8 8 ° ! ” " , " m 8 8 

Thur. 112055 1.49 | 10.2221S. 17 23 54.5 | +41-89] 16 15.76 13 38.41 | 0.365 
Frid. 212059 6.41] 10.188] 17 7 0.0] 42.65§16 15.62 13 46.75 | 0.330 
Sat. 3121 3 10.51] 10.154] 1649 47.5| 43-39116 15.47 13 54-27 | 0.296 
SUN. | 4]21 713.78) 1x0.120f 16 3217.4 | +44.124 16 15.32 14 0.96] 0.262 
Mon. 5421 11 16.24} 10.086] 1614 30.1] 44.82)16 15.16 14 6.85] 0.229 
Tues. | 621 15 17.g0| 10.052] 15 5625.9] 45.52] 1615.00 14 11.94 | 0.196 
Wed. 7121 19 18.76| ro.019f 3915 38 5.3. | +46.201 16 14.83 14 16.24 | 0.163 
Thur. | 8] 21 23 18.83] 9.986] 1519 28.6] 46.86] 16 14.66 14 19.75 | 0.130 
Frid. g}]21 2718.11] 9.954 15 0 36.2| 47.51] 16 14.48 14 22.47 | 0.097 
Sat. 10] 21 31 16.62| 9.922] 14.41 28.7 | +48.13] 16 14.30 14 24.41 | 0.065 
SUN. | 11] 21 35 14-35| 9.890] 1422 6.3] 48.73/16 14.11 14 25.58 | 0.033 
Mon. /|12]21 39 11.32/ 9.858 14 229.4| 49.32116 13.92 14 25.99 | 0.002 
Tues. |13]21 43 7-54| 9.827] 13 42 38.5 | +49.89116 13.72 14 25.65 | 0.030 
Wed. |14]21 47 3.00| 9.796] 13 22 34.1| 50.45]16 13.52 14 24.56 | 0.061 
Thur. | 15]21 50 57-72| 9.765] 13 216.6| 50.99] 16 13.32 14 22.73 | 0.091 
Frid. | 16] 21 54 51.70| 9.735 12 41 46.3 | +51.52] 16 13.12 14 20.16] o.121 
Sat. 17121 58 44.96| 9.705 I22I 3.7] 52.02,16 12.92 14 16.88 | 0.151 
SUN. |18]22 237.51] 9.675] I2 O 9.3] 52.5116 12.71 14 12.89 | 0.181 
Mon. |19]22 629.35| 9.646] 1139 3-4 | +52.97]16 12.50 14 8.19| 0.210 
Tues. | 2022 1020.49! 9.617] 1117 46.5| 53.42416 12.29 14 2.80] 0.239 
Wed. |211221410.95| 9.588] 105619.1| 5385416 12.08 13 56.72 | 0.267 
Thur. | 22/2218 0.74] 9.561] 10 34 41.6 | +54.27 16 11.86 13 49.97 | 0.295 
Frid. | 23] 22 21 49.86] 9.534] 1012 54.5| 54.67] 16 11.65 13 42.56| 0.322 
Sat. 24) 22 25 38.34] 9.507 9 50 58.0| 55.04] 16 11.43 13 34.51 | 0.348 
SUN. | 25] 22 29 26.19] 9.481 9 28 52.7 | +55.401 16 11.21 13 25.82 | 0.374 
Mon. | 26] 22 33 13.41| 9.455 9 638.9] 55-74] 16 10.99 13 16.52 | 0.400 
Tues. | 27]22 37 0.04] 9.429 84417.2| 56.07]16 10.76 13 6.61] 0.424 
Wed. | 28] 22 40 46.09] 9.406 8 21 47.9 | +56.38 1] 16 10.52 12 56.13] 0.448 
Thur. | 29] 22 44 31.57| 9.384 759 11.3] 56.68] 16 10.29 12 45.08 | 0.471 
Frid. | 30]2248 16.50/ 9.3621S. 7 36 27.8 | +56.95] 16 10.05 12 33.49 | 0.493 


Notge.—The mean time of semidiameter passing may be found by subtracting o*.18 from the sidereal time. 
The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 


FEBRUARY, 1912. 15 
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Ascension. 1 Hour. tion. 1 Hour. 
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$4 THE SUN'S Fe mation of ; Sidereal Time, 
wot |. % Subtracted Diff. for] or Right Ascen- 
eek. | Oo from 1tHour.J sion of Mean 
a Apparent Right | Diff. for | Apparent Decline Diff. for] Mean Time. Sun. 
































































































































































hm i =°s 8 oF | m 5s 8 hm i =°5 
20 54 §9.17 | 10.2211S.17 24 4.0 13 38.33 | 0.365] 2041 20.84 
20 59 4.07 | 10.187] 17 7 9.8 13 46.67 | 0.330] 2045 17.39 
21 3 8.14 | 10.153] 1649 57.5 13 54.19 | 0.296] 2049 13.95 
21 711.40 | 10.119] 1632 27.7 14 0.90 | 0.263] 20 53 10.51 
21 11 13.86 | 10.086] 1614 40.6 14 6.80 | 0.229] 2057 7.06 
2115 15.52 | 10.052] 15 56 36.7 I4, 11.90 | 0.196] 21 I 3.62 
21 19 16.38 | ro.org} 15 38 16.3 14 16.20 | 0.163] 21 5 0.18 
21 2316.44 | 9.986} 15 19 39.8 1419.71 | 0.130] 21 8 56.73 
21 2715.72 | 9.9541 15 047.6 14 22.44 | 0.097] 21 12 53.29 
". 2I 31 14.23 | 9.922] 1441 40.2 14 24.39 | 0065] 21 1649.84 
lV. 2I 3511.97 | 9.890] 1422 18.0 14 25.57 | 0.034] 21 20 46.40 
m. 2139 8.95 | 9.858] 14 241.3 14 25.99 | 0.002] 21 24 42.95 
es. 2143 5.17 | 9.827] 1342 50.6 14 25.65 | 0.030] 21 28 39.51 
od. 2147 0.64 | 9.7961 13 22 46.3 14 24.57 | 0.061] 21 32 36.07 
ur. 21 50 55.37 | 9-765] 13 228.9 14 22.75 | 0.091] 21 36 32.62 
d. 21 54.49.37 | 9-735] 1241 58.7 14 20.20 | o.121] 21 40 29.18 
“. 21 58 42.65 | 9.705] 1221 16.1 14 16.92 | o.r5r] 21 44 25.73 
'N. 22 235.21 | 9.675] I2 O21.7 14.12.93 | 0.181] 21 48 22.29 
m. 22 627.07 | 9.646] II 3915.9 14 8.24 | o210f 21 52 18.84 
es. 221018.24 | 9.617] I11I7 59.0 14 2.85 | 0.239] 21 5615.40 
ad. 2214 8.73 | 9.589] 105631.6 | 53.85413 56.78 | 0.267) 22 O11.95 
ur. 2217 58.54 | 9.562] I0 34 54.0 | +54.27]1 13 50.03 | 0.295] 22 4 8.51 
id. 22 21 47.69 | 9.535 1013 6.8 | 54.67113 42.63 | 0.322] 22 8 5.06 
te 22 25 36.19 | 9.508 9 51 10.2 | 55.04] 13 34.58 | 0.348] 2212 1.62 
"NV. 22 29 24.06 | 9.482 929 4.8 | +55.40] 13 25.90 | 0.374] 2215 58.17 
mn. 22 33 11.32 | 9.456 Q 651.0 | 55.74] 13 16.60 | 0.400] 22 19 54.72 
es. 22 36 57.98 | 9.430 8 44 29.2 | 56.07/13 6.70 | 0.424] 22 23 51.28 
ad. 22 40 44.06 | 9.407 8 21 59.8 | +56.38] 12 56.22 | 0.448] 22 27 47.84 
ur. 22 44 29.57 | 9.385 7 59 23.2 | 56.68]12 45.18 | 0.471] 22 31 44.39 
id. 22 4814.54 | 9.363]S. 7 36 39.7 | +56.95] 12 33.59 | 0.493] 22 35 40.94 





31tz.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that south declina- 
tions are decreasing. 


Diff. for x Hour, 
+9°.8565. 
(Table III.) 
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Logarithm of the 
True Longitude. Radius Vector of 





Diff. for 
: Hour. 















Latitude. 


I 311 17 31.9 9-993 6015 
2 312 18 23.7 | 18 25.2 9-993 6652 
3 313 19 14.4 | 19 15-7 9-993 7314 


4 31420 3.9 | 20 5.1 9.993 8002 

5 315 20 52.4 | 20 53.4 9-993 8716 

6 316 21 39.8 | 21 40.7 9-993 9453 

7 317 22 26.3 | 22 27.0 9-994 0213 

8 318 2311.8 | 2312.4 9-994 0994 

9 319 23 56.3 | 23 56.7 9-994 1794 
10 320 24 39.7 | 24 40.0 9-994 2613 
II 321 25 22.1 | 25 22.2 9-994 3448 
12 322 26 3.3 | 26 3.4 9-994 4299 
13 323 26 43.4 | 26 43.3 9-994 5164 
14 324 27 22.3 | 27 22.0 9-994 6042 
15 325 27 59.9 | 27 59-5 9.994 6932 
16 326 28 36.1 | 28 35.6 9-994 7834 
17 327 29 10.9 | 29 10.3 9-994 8746 
18 328 29 44.2 | 29 43.5 9-994 9667 
19 329 30 16.0 | 3015.1 9.995 0598 
20 330 30 46.2 | 3045.1 9-995 1538 
21 331 3114.6 | 31 13.4 9-995 2487 
22 | 53 | 33231 41.2 | 31 39.9 9-995 3445 
23 | 54 | 33332 6.0 | 32 4.5 9-995 4413 
24 | 55 | 33432 28.8 | 32 27.2 9-995 5392 
25 | 56 | 335 3249.6 | 32 47.9 9-995 6382 
26 | 57 | 33633 84 | 33 6.6 9-995 7385 
27 | 58 | 337 33 25.1 | 33 23.2 9.995 8401 
28 | 59 | 338 33 39.8 | 33 37.8 9-995 9431 
29 | 60 | 339 33 52-5 | 33 50.4 9-996 0477 
30 | 61 | 34034 3.2 | 34 0.9 9.996 1540 


Nors.—The longitudes in the column A are referred to the true equinox of their own date, while 
those in the column A’ are referred to the mean equinox of the beginning of the Bes- 


selian fictitious year. 


Di 
the Earth. 


















+40.1 
40.6 
4 I.0 


+41.5 
42.0 
42.6 


+43.2 
43-9 
+44.6 


IIT. 


Mean Time of 
Sidereal Noon. 


hm i =°s 

318 6.62 
3 14 10.71 
3 10 14.80 


3 618.89 


3 2 22.98 
2 58 27.07 


2 54 31.16 
2 590 35-25 
2 46 39.34 


2 42 43-43 
2 38 47.52 
2 34 51.61 


2 30 55.70 
2 26 59.79 
223 3.88 


219 7-97 
215 12.06 
211 16.15 


2 7 20.24 
2 3 24-33 
I 59 28.42 


I 55 32.51 
I 51 36.60 


I 47 40.69 


I 43 44-79 
I 39 48.88 


I 35 52-97 


I 31 57.06 
128 1.15 
124 5.24 





Dif— for x Hour, 


—9. 8296. 


(Table II.) 


SEMIDIAMETER. 
Noon. Midnight. 
° n” i , " 

16 41.8 | 16 42.7 

16 42.2 | 16 40.5 

16 37.5 | 16 33.2 

16 27.8 | 16 21.6 

16 14.7| 16 7.2 

I5 59-4 | 15 51-4 

I5 43-5 | 15 35-7 

15 28.2 | 15 21.2 

15 147/15 38 

15 35 | 14 58.8 

14 548 | 14 51.5 

14 48.8 | 14 46.8 

14 45-4 | 14 44.6 

14 44-4 | 14 44-7 

14 45-5 | 14 46.7 

14 48.3 | 14 50.2 

14 52-5 | 14 55-1 

14 57-9 | 15 1.0 

15 42/15 7-7 

15 11.4 | 15 15.2 

15 19.2 | 15 23-4 

15 27-7 | 15 32-3 

I5 37-0] 15 41.8 

15 46.8 | 15 51.8 

15 56.9 | 16 2.0 

16 7.0 | 16 11.8 

16 16. 16 20.3 

16 23.8 | 16 26.7 

16 28.8 | 16 30.0 

16 30.2 | 16 29.5 





1912 2 
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HORIZONTAL PARALLAX. 


Noon. 


, 


61 
61 
60 


60 


59 
58 


57 
56 


55 


55 
54 
54 


54 
53 
54 


54 
54 
54 


55 


55 
56 


56 
57 
57 


58 
59 
59 


60 
60 
60 


10.7 
12.4 
54.8 


19-7 
31.3 
35-1 


36.8 


40.9 
51.2 


THE MOON'S 


Diff. for 
x Hour. 





+0.47 


—0.33 
1.11 


—1.77 
2.21 
2.41 


—2.40 
2.22 
I.go 


—1.52 
1.12 
0.72 


—0. 33 
+0.01 
0. 30 


+0.55 
0.74 
0.go 


+1.03 
1.15 
1.25 


+1.36 
1.46 
1.53 


+1.56 
1.49 
1.30 


+0. 50 
—0.08 


Midnight. 


61 
61 


Ud 


14.0 
6.0 


39-2 


56.8 
3.8 
5-9 


8.3 
15.1 
29-4 


52.8 


25.9 
8.7 


0.8 
1.0 
8.2 


21.3 


39.1 
0.7 


25-4 
52-9 
23.0 


55-6 
30.7 
7-4 


44-7 
20.5 


51.8 


15.3 
27.4 


60 25.5 


Diff. for 
x Hour. 


+0.07 


—0.73 
1.46 


—2.02 
2.34 
2.43 


—2.33 


2.07 
1.72 


0.92 
0.52 


—o. 16 
+0. 16 
0.43 


+0.65 
0.82 


0.97 


+1.09 
1.20 
1.31 


+1.41 
I.§0 
I.55 


+1.54 
1.41 
1.16 


+0.76 
+0.22 








17 
UPPER TRANSIT. | AGE. 
Greenwich. | 1 Hour. | Noon. 
h m m d 
It 17.9 2.70 13.0 
I2 20.5 | 251 | 14.0 
13 18.0 | 2.29 J 15.0 
14 10.5 | 2.10] 16.0 
14 59.1 1.97 | 17-0 
15 45-3 | 1.90] 18.0 
16 30.5 | 1.88 | 19.0 
17 15.8 | 1.90 | 20.0 
18 2.2 1.97 21.0 
18 50.3 | 2.04 | 22.0 
19 40.1 | 2.10] 23.0 
20 31.1 | 214 | 24.0 
2I 22.4 | 2.12 | 25.0 
22 12.8 | 2.07] 26.0 
23 «21.5 1.98 27.0 
23 47-9 | 1.89} 28.0 
6 - 7 29.0 
O 32.2 | 1.80 0.3 
1 14.8 1.75 1.3 
1 56.7 | 1.74 2.3 
2 38.7] 1.77 3-3 
3 22.0 1.85 4-3 
4 7:9 | 1-99 5-3 
4 57. 2.17 6.3 
5 52.3 2.38 7-3 
6 51.8 | 2.57 8.3 
7 55-1 2.68 9-3 
8 59.4 | 266] 10.3 
IO 1.9 | 253] 11.3 
Ir 061] 2351 12.3 
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FEBRUARY, 1912. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Diff. 
Hour.| Right Ascension.| for Declination. 
1 Min. 
FRIDAY 9. 
h m s 8 o ' " 
O | 14 41 11.27 | 2.0254 |S.17 26 44.6 
I | 14 43 12.85 | 2.0274) 17 38 41.1 
2] 14 45 14.56 | 2.0295 17 50 32.0 
3 | 14 47 16.40 | 2.0317; 18 217.5 
4] 14 49 18.37 | 2.03%0| 18 13 57.4 
5 | 14 51 20.47 | 2.0363; 18 25 31.7 
6 | 14 53 22.71 | 2.038] 1837 0.3 
7 | 14 55 25.10 | 2.0410} 18 48 23.3 
8 | 14 57 27.63 | 2.0433} 18 59 40.5 
9 | 14 59 30.30 | 2.0457} Ig 10 51.9 
10 | 15 I 33-11 | 2.048| 19 21 57.6 
Il | 15 3 36.07 | 2.096| 19 32 57.4 
IZ] 15 5§ 39.18 | 2.0531} 19 43 51.3 
13 | 15 7 42-45 | 2.0557 IQ 54 39.2 
14] 15 9 45.87 | 2.0583} 20 5 21.1 
15 | 15 II 49.44 | 2.0609} 2015 57.0 
16 | 15 13 53.17 | 2.0635 | 20 26 26.9 
17 | 15 15 57.05 | 2.0661} 20 36 50.7 
18 | 15 18 1.09 | 2.0687; 2047 8.3 
19 | 15 20 5.29 | 2.07%4| 20 57 19.8 
20 | 15 22 9.65 | 2.0741] 21 7 25.1 
2I | 15 24 14.18 | 2.0768| 21 17 24.1 
22 | 15 26 18.87 | 2.0795| 21 27 16.8 
23 | 15 28 23.72 | 2.0802 /S.21 37 3.2 
SATURDAY ro. 

o | 15 30 28.74 | 2.0850 |S.21 46 43.2 
I | 1§ 32 33.92 | 2.0878| 21 56 16.8 
2 | 15 34 39-27 | 2.0906} 22 5 43.9 
3 | 15 36 44.79 | 2.09% | 2215 4.6 
4 | 15 38 50.48 | 2.0962] 22 24 18.8 
5 | 15 40 56.33 | 2.0990| 22 33 26.4 
6 | 1543 2.35 | 2-1018| 22 42 27.4 
7 | 15 45 8.55 | 2.1096] 22 51 21.7 
8 | 15 47 14.91 | 2.107%4¢| 23 O 9.4 
9 | 15 49 21.44 | 21102; 23 8 50.4 
IO | 15 51 28.14 | 2.1130} 23 17 24.7 
IZ | 15 53 35-O1 | 2.1159 23 25 52.2 
12 | 15 55 42.05 | 2.1188 | 23 34 12.8 
13 | 15 57 49.26 | 2.1216 | 23 42 26.6 
14 | 15 59 56.64 | 2.1244 | 23 50 33.6 
15 | 16 2 4.19 | 2.1272] 23 58 33.6 
16 | 16 4 11.90 | 2.1300 24 6 26.6 
17 | 16 619.78 | 2.13288] 24 14 12.7 
18 | 16 8 27.83 | 2.1356} 24 21 51.8 
Ig | 16 10 36.05 | 2.1384 | 24 29 23.7 
20 | 16 12 44.43 | 2.1411 | 24 36 48.6 
21 | 16 14 52.98 | 2.14388} 2444 6.4 
22 | 1617 1.69 | 2.1465| 24 51 17.0 
23 | 16 19 10.56 | 2.1492| 24 58 20.4 
a4 | 16 21 19.59 | 2.1519 |S.25 5 16.6 





Diff. 
for 


r Min. 


11.986 
11.895 
11.804 
11.712 
11.619 
11.525 
11.430 
1X.335 
11.239 
1%.142 
11.045 
10.947 
10. 848 
10.749 
10.650 
10. 549 
10.447 
10. 345 
10.243 
10.340 
10.036 
9-931 
9. 826 
9-720 


9-613 
9- 506 
9. 398 
9-290 
g. 181 
9.071 
8.961 
8.850 
8.739 
8.627 
8.514 
8.40% 
8.287 
8.173 
8.058 
7-942 
7.826 
72709 
7-$9% 
7-473 
7+355 
7-236 
7.116 
6.996 
6.876 


Hour. 


Corr Qu h W DY HO 











Diff. 
Right Ascension.| for Declination. 
1 Min. 

SUNDAY 11. 
hms 8 o ' ” 
16 21 19.59 | 2.1519 |S.25 5 16.6 
16 23 28.79 | 2.1545 | 2512 5.6 
16 25 38.15 | 2.3571 25 18 47.3 
16 27 47.66 | 2.1598 | 25 25 21.6 
16 29 57.32 | 2-16a4| 25 31 48.6 
16 32 7.14 | 2.1649} 25 38 8.3 
16 34 17.12 | 2.1675 | 25 44 20.5 
16 36 27.25 | 2.1700| 25 50 25.3 
16 38 37.52 | 2.1724 | 25 56 22.7 
16 40 47.94 | 2.1748} 26 212.5 
16 42 58.50 | 2.1772] 26 7 54.8 
16 45 9.21 | 2.1796| 26 13 29.6 
16 47 20.06 | 2.1820; 26 18 56.8 
16 49 31.05 | 2.183} 26 24 16.4 
16 51 42.17 | 2.185 | 26 29 28.4 
16 53 53-42 | 2.1887 | 26 34 32.8 
16 56 4.81 | 2.1908 | 26 39 29.5 
16 58 16.33 | 2.1990] 26 44 18.5 
17 O 27.97 | 2.1951 | 26 48 59.7 
17 2 39.73 |21970| 26 53 33-2 
17 4 51.61 | 2.1990| 26 57 58.9 
17 7 3-61 |2.0009/ 27 2 16.8 
17 9 15.72 | 22087] 27 6 26.9 
17 11 27.94 | 2.2046 1S.27 10 29.2 
MONDAY 12. 

17 13 40.27 | 2.2064 |S.27 14 23.6 
I7 15 52.70 | 2.2081 | 27 18 10.2 
17 18 5.24 | 2.2098} 27 21 48.9 
17 20 17.88 | 2.4114 | 27 25 19.6 
17 22 30.61 | 2.2199| 27 28 42.4 
17 24 43-43 | 22144 | 27 31 57.3 
17 26 56.33 | 2.2159] 2735 4.2 
17 29 9.32 | 2.2172] 27 38 3.1 
I7 31 22.39 | 2.2186 27 40 54.1 
17 33 35-54 | 23199] 27 43 37-0 
17 35 48.76 | 2.2209] 27 46 11.9 
17 38 2.05 | 2.2220} 27 48 38.8 
17 40 15.41 | 2.2231 | 27 50 57.6 
17 42 28.83 | 2.241!) 2753 8.3 
17 44 42.30 | 2.2250 27 5§ 11.0 
17 46 55.82 | 2.2258| 2757 5.6 
17 49 9.40 | 2.2266| 27 58 52.1 
17 51 23.02 | 2.2273] 28 © 30.5 
17 53 36.68 | 2.2279) 28 2 0.8 
17 55 50.38 | 2.2285; 28 3 23.0 
17 58 4.10 | 2.22990{ 28 4 37.0 
18 0 17.86 | 2.2204 | 28 5 42.9 
18 2 31.64 ; 2.2298| 28 6 40.7 
18 4 45-44 | 2.2301] 28 7 30.4 
18 6 59.25 | 2.2303 |S.28 8 11.9 


VII. 





rN ee eee ee 


b 


Diff. 
for 
Min. 


6.876 
6.755 
6.633 
6. 511 
6. 389 
6. 266 
6.142 
6.018 
5-893 


5-643 
5-517 
5.391 
5- 264 
5.136 


4.880 
4-752 
4-623 
4-493 
4-363 
4-233 
4-103 
30972 


3.841 
30710 
$.578 
3-446 
3- 3X4 
3.182 
3-049 
2.915 
2.782 
2.649 
2.515 
2. 381 
2.247 
2.112 
1.977 
1.843 
1.708 
1.574 
1.439 
1.302 
1.166 
1.031 


0. 896 


0.760 


0. 624 


VOL 


FEBRUARY, 1912. 
G MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


21 


22 FEBRUARY, 1912. Ix. 
G MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


x. FEBRUARY, 1912. 23 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


24 


FEBRUARY, 1912. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


FEBRUARY, 1912. 


25 


GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 














8.412 lt 


Diff. Diff. 

Hour.. Right Ascension.| for Declination. for 
1 Min. Min. 

THURSDAY 29. 
| hms [ 8 nd ” ” 
o 8 8 58.27 | 2.6528 |IN.25 22 39.6 | 8.23: 
I 8 rt 37.28 | 2.6476| 25 14 20.3 

2 8 14 15-99 | 2.6423| 25 5 50.1 | 8.592 
3 8 16 54.37 | 2.6369) 2457 9.2 8.770 
4 | 8 19 32.42 | 2.6315 | 24 48 17.7 | 8.946 
5 | 8 22 10.15 | 2.64399! 24 39 15.7 | 9.121 
6. 8 24 47.53 on 24 30 3.3) 9.294 
7 | 8 27 24.57 | 2.6145 | 24 20 40.5] 9.465 
8 | 8 30 1.26 | 2.6086 Zi Il 7.4; 9.635 
9 8 32 37.60 | 2.6026! 24 I 24.2] 9.804 
10 | 8 35 13-57 | #-5965 | 23 51 31.0] 9.971 
8 8 37 49.18 { 2.5903} 23 41 27.8 | 10.136 
12 | 8 40 24.42 | 2.584r | 23 31 14.8 | 10.299 
13 8 42 59.28 | 2.5779 | 23 20 52.1 | 10.460 
14 | 8 45 33-76 | 2.5716) 23 10 19.7 | 10.619 
15 8 48 7.86 | 2.5651 | 22 59 37.8 | 10.776 
16 =—s- 8 §0 41.58 | 2.5586 | 22 48 46.5 | 10.932 
17 8 53 14.90 | 2.5saz | 22 37 45-9 | 11.086 
18 : 8 55 47-83 | 2.5455 | 22 26 36.2 | 11.238 
19 8 58 20.36 | 2.538! 22 15 17.4 | 11.389 
20, 9 052. 50 | 2.5322 22 3 49.6 | 11.537 
21) Q 3.24.23 | 25255 | 21 52 12.9 | 11.683 
22 9 5 55-55 | 2-588 | 21 40 27.6 | 11.828 
23 | g 8 26.48 | 2.5120 'N.21 28 33.6 | 11.970 


Hour. 


Oo 


w@AO 


AAA 


























Diff. Diff. 

Right Ascension.| for Declination. for 
t Min. r Min. 

FRIDAY, MARCH 1. 

hm =°s 8 ° ' ” ” 

9 10 56.99 | 2.5052 IN.21 16 31.2] 12.110 
PHASES OF THE MOON. 

dé h m 
Full Moon ., . Feb. 2 11 58.0 
Last Quarter . . . . 9g 12 §0.8 
New Moon . 17 17 44.2 
First Quarter . . 25 7 26.8 
d h 
Perigee . . . . Feb. =r 14.1 
Apogee 13 23.1 
Perigee . . 29 21.1 


a 


26 





MARCH, 1912. L 
AT GREENWICH APPARENT NOON. 


Sheek 


an time of semidiame ssing may be found by subtracting o*.18 from the sider 
‘The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing; 
north declinations increasing. 





MARCH, 1912. 
AT GREENWICH MEAN NOON. 


27 


28 


MARCH, 1912. 


III. 


[V MARCH, 1912. 29 
GREENWICH MEAN TIME. 








THE MOON'S 








SEMIDIAMETER. HORIZONTAL PARALLAX. 









Meridian of 


Diff. for : Diff. for 
Midnight. Greenwich. 


Noon. | Midnight. 1 Hour. 1 Hour. 






w e ad 




























16 29.5 —0.08 | 60 25.5 
16 24.8 0.71 | 60 8.5 
16 16.3 1.30 | 59 37.3 
16 4.8 -1.77 | §8 54.9 
15 51.2 2.07 | 58 5.2 
15 37.0 2.18 | 57 13.0 



















15 23-3 —2.10 | 56 22.6 
15 11.0 1.88 | 55 37-5 
15 08 1.55 | 55 0.3 















14 53-3 
14 48.6 
14 46.7 









+o0.1r | 54 I1.0 
0.48 | 54 22.6 
0-79 | 54 41-5 











+1.03 | 55 6.1 
1.19 | 55 34.6 
1.27 | 56 5.3 
+1.29 56 36.3 
1.271 57 6.7 
1.20 | 57 35-4 








+I.I1 
1.02 
0.9! 









+0.79 
0.62 
0.40 


59 22.2 
59 31-9 








+0.12 
—0.23 
0.62 
I.02 






59 34-9 
59 29-4 
59 14-5 
58 50.0 









| 
—1.15 | 54 32.6 
0.72 | 54 15.3 
-0.29 | 54 8.3 





—1.36 | 58 17.3 


30 


MAROH, 1912. 
MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


VI. MARCH, 1912. 31 
GEEIRAE MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


32 


MARCH, 1912. 
GREENWICH MEAN TIME. 


VIL. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Vill. 


MARCH, 1912. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


nr Right Ascension. 





Diff. 


for 
x Min 





Declination. 





WEDNESDAY 13. 


hms 
19 37 18.68 





: | 

1! 19 39 29.28 
2 | 19 41 39.72 
3 | 19 43 49-99 
4 | 19 46 0.08 
5, 19 48 9.99 
6 | 19 50 19.72 
7 | 19 §2 29.27 
8 | 19 54 38.64 
9 | 19 56 47.83 
10 | 19 58 56.83 
11 | 20 I 5.63 
12 | 20 314.24 
13; 20 5 22.66 
14 | 20 7 30.89 
15 | 20 g 38.92 


16 | 20 11 46.76 


17 | 20 13 54.40 
18 2016 1.83 


8 
2.1782 |S.26 50 48.6 


2.1754 
2.1725 
2.1696 
2. 1667 
2.1637 
2.1607 
2.1$77 
2.1546 
2.1515 
2.1484 
2. 1452 
2.1420 
2.1388 
2.1355 
&. 1322 
2.1289 
2.1255 
2.12328 
2.1189 
2.1155 
@.rIar 


2.1087 


2.1053 |S.24 27 


26 45 53-7 
26 40 51.3 
26 35 41.4 
26 30 24.0 
26 24 59.2 
26 19 27.0 
26 13 47.5 
26 8 0.6 
26 2 6.4 
25 56 5.0 
25 49 56.3 
25 43 49-5 
25 37 17-5 
25 39 47-3 
25 24 10.1 
25 17 25.8 
25 10 34-5 
25 3 36.2 
24 56 31.0 
24 49 18.9 ! 
2442 0.0 
24 34 34-2 
1.7 





THURSDAY 14. 


19 | 2018 9.06 
20 20 20 16.10 
a1 | 20 22 22.93 
22 | 20 24 29.55 
23 | 20 26 35.97 
o | 20 28 42.18 
I | 20 30 48.18 
2, 20 32 53.98 
3 | 20 34 59-57 
4 | 2037 4-95 
5 | 20 39 10.12 
6 | 20 41 15.08 
7 20 43 19.83 
8 | 20 45 24.37 
9 ; 20 47 28.70 
10 | 20 49 32.82 
It 20 51 36.73 
12 | 20 53 40.43 
13 | 20 55 43-94 
14 | 20 57 47-19 
15 | 20 §9 50.26 
16 | 2% 1 §3.12 
17 | 2% 355-77 
18 | 2x 5 58.21 
Ig} 2x 8 0.44 
20 | 21 10 2.47 
21] 2312 4.29 
22 |} 21 14 5§-G1 
23 | 23 16 7.32 
24} 2x3 18 8.53 


1912——3 


2.1018 |S.24 19 22.4 | 


2.0983 
2.0949 
2.0914 


2.0219 


24 11 36.4 
24 3 43-8 
23 55 44-5 
23 47 38-7 | 
23 39 26.3 
2331 7-4 
23 22 42.1 





22 20 47.9 
22 II 32.5 
22 211.1 
2I 52 43.6 
21 43 10.2 
21 33 30.8 
2I 23 45.6 
21 13 54-5 
21 3 57.6 
20 53 55-0 


2.0185 |S.20 43 46.7 


Diff. 
for 
1 Min. 


Ld 


4.851 
40977 
§.103 
§.248 
5-352 
5°475 
5-598 
5.721 
5-843 
5-964 
6.084 
6.204 
6.324 
6.443 
6.561 
6.679 
6.796 
6.913 
72029 
7-44 
7+ 259 
7-373 
7-486 
7-598 


7-710 
7.822 
72933 
8.043 
8.152 
8.260 
8. 368 
8.475 
8.581 
8.687 
8.793 
8.897 
9-000 
Q- 103 
9.205 
9- 307 
9. 408 
9. 508 
9. 607 
9-705 
9-803 
9-900 
9-996 
10.091 
ro. 185 


riour. 


Cnr HQinh Ww DN HH O 


© On Oud WN HM O 


NO BO WD AN Ft moe me oe Ot et ot ot 
WNT OM ON Auh WD HM O 











Diff. 
Right Ascension.| for Declination. 
t Min. 
FRIDAY 15. 
hm i =°s. 8 o ' ” 
21 18 8.53 | 2.0185 |S.20 43 46.7 
21 20 9.54 | 2.0151 | 20 33 32.8 
ZI 22 10.34 | 2.0117] 20 23 13.2 
ZI 24 10.94 | 2.008 | 20 12 48.0 
21 26 11.34 | 2.0051 | 20 217.3 
21 28 11.55 | 2.0018| 19 51 41.2 
ZI 30 11.56 | 1.9986} 19 40 59.7 
ZI 32 11.37 | 1-9953] 19 30 12.7 
21 34 10.99 | 1.992] 19 19 20.4 
21 36 10.42 | 1.9888 | I9 8 22.9 
21 38 9.66 | 1.9857 | 18 57 20.1 
21 40 8.71 | 1.9826} 18 46 12.1 
2142 7.57 | 1-9795| 18 34 59.0 
21 44 6.25 | 1.9764 | 18 23 40.8 
21 46 4.74 |1.9733| 18 1217.5 
21 48 3.05 | 1.9703] 18 0 49.3 
2150 1.18 | 1.9673} 17 49 16.1 
2I 51 59.13 | 1.9643 17 37 38.0 
21 53 56.90 | 1.9615] 17 25 55.0 
21 55 54-50 | t-9586} 17 14 7-3 
21 57 51.93 | 1-9558| 17 214.8 
ZI 59 49.19 | 1.9530] 16 50 17.6 
22 1 46.28 | 1.9502] 16 38 15.7 
22 3 43-21 | 1.0474 1S.16 26 9.2 
SATURDAY 16. 

22 § 39.98 | 1.0447 [S.16 13 58.2 
22 7 36.58 | 1.9401; 16 1X 42.7 
22 9Q 33-03 | 1.9395 1§ 49 22.7 
22 IL 29.32 | 1.9369 1§ 36 58.3 
22 13 25.46 | 1.9344 | 15 24 29.6 
22 15 21.44 | 1.9319} 15 11 56.6 
2217 17.28 | 1.9294] 14 59 19.4 
22 19 12.98 | 1.9270| 14 46 37.9 
2221 8.53 | 1.9247 14 33 52.2 
22 23 3-94 | 1.922% 14 21 2.4 
22 24 59.22 | 1.9201] 14 8 8.5 
22 26 54.36 | 1.9179| 13 55 10.6 
22 28 49.37 | x-9157| 1342 8.7 
22 30 44.25 | 1.9136] 1329 2.9 
22 32 39.00 | x.9116 13 15 53-3 
22 34 33-63 | .9096| 13 2 39.9 
22 36 28.15 | 1.9076| 12 49 22.7 
22 38 22.55 | 1.9056| 12 36 1.9 
22 40 16.83 | 1.9037| 12 22 37.4 
22 42 11.00 | 1.9019| 12 Q Q.3 
22 44 5.06 | 1.9002] 11 55 37.6 
22 45 59.03 | 1.8985] I1 42 2.5 
22 47 §2.89 | 3.8968} x1 28 23.9 
22 49 46.65 | 1.8952! I1 14 42.0 
22 51 40.32 | 1.8937 |S.11 0 56.7 





33 


Diff. 
for 
1 Min. 


10. 185 
10.279 
10. 373 
10. 466 
10. 557 
10. 647 
10.737 
10.827 
10.916 
11.003 
11.089 
II.17§ 
11.262 
rr. 346 
31.429 
11.512 
11.595 
11.676 
11.756 
13.836 
11.915 
11.993 
12.070 
12. 146 


12. 222 
12.295 
12. 369 
12.443 
12.516 
12. 587 
12.657 
12.727 
12.796 
12.864 
12.93! 
12.997 
13.063 
13.128 
13-192 
132255 
13-317 
13-378 
132438 
13-498 
13-557 
13.614 
13.671 
13.727 
13.782 


34 


MARCH, 1912. 
G MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Ix. 


be 


MARCH, 1912. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 

















Diff. Diff. 

ar. Right Ascension.| for Declination. for 
| x Min. : Min. 

THURSDAY 21. 
hm =°38 8 | o !? ” ” 
) 1 56 6.64 | 2.0586 \N.12 51 26.4 | 14.382 
1 1 58 10.31 | 2.0638; 13 5 47.8 | 14.330 
2 2 O 14.30 | 2.0691 13 20 6.0 | 14.277 
3! 2 218.61 | 2.0745 13 34 21.0 | 14.222 
4 2 4 23-24 | 20800] 13 48 32.7 | 14.166 
5 2 6 28.20 | 2.0855 | 14 2 41.0 | 14.109 
6 2 8 33.49 | 20910} 14 16 45.8 | 14.050 
7 2 10 39.12 | 2.0967| 14 30 47.0 | 13.989 
§ 2 12 45-10 | 2.1024 14 44 44.5 | 13.927 
9 2 14 §1.42 | 2.1082 | 14 58 38.2 ° 13.864 
o| 216 58.08 | 23141] 15 12 28.1 | 13.799 
I 219 510 |2.1200| 15 26 14.1 ! 13.733 
2| 221 12.48 | 2.1260] 15 39 56.1 | 13.665 
3 2 23 20.22 | 2.1321 I5 53 33-9 | 13-595 
4 2 25 28.32 | 2.1382} 16 7 7.5 136534 
5 2 27 36.78 | 2.1442 16 20 36.8 | 13.452 
6 2 29 45-62 | 2.1504 16 34 1.8 ° 13.378 
7 2 31 54.83 | 2.1567} 16 47 22.3 | 13.302 
8 234 4-42 | 2.1630 17 O 38.1 | 13.225 
9 2 36 14.39 | 2.1694 17 13 49.2 13.146 
o 2 38 24.74 | 2.1758] 17 26 55.6 | 13.066 
I 2 40 35-47 | 2.1822 17 39 57-2 , 12.985 
2 2 42 46.60 | 2.1887} 17 52 53-8 | 12.902 
3 2 44 58.12 | 2.1953 IN.18 5 45.3 | 12.827 
FRIDAY 22. 

0D: 2 47 10.03 | 2.2019 [N.18 18 31.7 | 12.730 
I 2 49 22.34 | 2.2085 18 31 12.8 | 12.642 
2 | 2 51 35-05 | 2.2152| 18 43 48.6 | 12.552 
3 2 53 48.17 | 2.2420} 18 56 19.0 | 12.460 
$ | 256 1.69 | 2.2288] 19 8 43.9 | 12.367 
5 2 58 15.62 | 2.2356] I9 21 3.1 | 12.273 
6 | 3 0 29.96 | 2.2424] 19 33 16.6 | 12.177 
7' 3 2 44-71 | 2.2493 IQ 45 24.3 | 12.079 
8 3 4 59-87 | 2.2562} 19 57 26.1 | 11.980 
9 | 3 715-45 | 2.2631 20 Q 21.9 | 11.879 
©, 3 9 31-45 | 22701 | 20 21 11.5 | 11.776 
I | 3 11 47.87 | 2.2771 | 20 32 54.9 | 11.671 
2 314 4-71 | 2.2842 20 44 32.0 | 11.565 
3 3 16 21.97 | 2.2913} 2056 2.7 | 11.457 
4 | 3 18 39.66 | 2.2983) 21 7 26.9 | 11.347 
§ | 3 20 57-77 | 23054) 21 18 44.5 | 11.237 
6 | 3 23 16.31 | 2.3125 | 21 29 55.4 | 11.125 
7 3 25 35-27 | 2-3396 21 40 59-4 | 11.010 
8 3 27 54.66 | 2.3268 | 21 51 56.5 | 10.894 
9 3 30 14.48 | 2.3339 | 22 2 46.7 | 10.777 
O 3 32 34.72 | 23410] 22 13 29.8 | 10.658 
t 3 34 55-39 | 2-348: 2224 5-7 ! 10.537 
2 3 37 16.49 | 2.3552 | 22 34 34.3 | 10.415 
3 | 3.39 38.02 | 2.3624 | 22 44 55-4 | 10.291 
14 | 3.42 59-98 | 2.3696 |N.22 55 9.1 | 10.165 





Hour. 





Con] Chin & WwW BD HO 


a 
ome) 





Right Ascension. 


8 
59.98 
22.37 
45.18 

8.42 
32.08 
56.17 
20.69 
45-63 
10.98 


MUNN pb bp 
We CDW HO AP mB 


bh hD Dp DW W WH W WH W WG WS D 


4 13 23-99 
4 15 51.82 
4 18 20.05 
4 20 48.69 
4 23 17.72 
4 25 47-15 
4 28 16.97 
4 390 47-17 
4 33 17-75 
4 35 48.70 
4 38 20.03 


5 29 55-95 
5 32 33.69 
5 35 11.65 
5 37 49.82 
5 40 28.19 
543 6.76 





iff, 
for 
Mi 


I Miln 





SATURDAY 323. 


~ 


Declination. 


2.3696 |IN.22 55 g.1 


2.4672 
2.4739 
2.4805 
2.4871 
2.4937 
2. 5002 
2.5065 
2.5128 
2. 5191 


23 5 15.2 
23 15 13.6 
2325 4.2 
23 34 46.9 
23 44 21.6 


23 53 48.3 
24 3 6.8 


24 12 17.0 
24 21 18.8 
24 30 12.2 
24 38 57.0 
24 47 33-2 
24 56 0.6 
25 419.2 
25 12 28.8 
25 20 29.5 
25 28 20.9 
25 36 3.3 
25 43 36.3 
25 59 59-9 
25 58 14.1 
26 5 18.7 


2.5252 IN.26 12 13.6 
SUNDAY 24. 
2.5313 N.26 18 58.9 


2.5373 | 26 25 34.3 
2.5432 | 26 31 59.9 
2.5491 26 38 15.4 
2.5548 26 44 20.9 
2.5604 26 50 16.3 
2.5659 26 56 1.4 
2.5713] 27 I 36.3 
2.5766| 27 7 0.8 
2.5818 27 12 14.9 
2.5869 | 2717 18.5 
2.5919 27 22 11.5 
2.5968 | 27 26 53.9 
2.6015 | 27 31 25.6 
2.6060; 27 35 46.5 
2.6104, 27 39 56.6 
2.6148 | 27 43 55-7 
2.6190; 27 47 44.0 
2.6230 27 51 21.2 
2. 6269 27 54 47-3 
2.6307 | 2758 2.4 
2.6344 | 28 1 6.2 
2.6379 28 3 58.8 
2.6412 | 28 6 40.2 
2.6444 .N.28 9g 10.2 





eh SSS Ss i 


30 


Diff. 
for 
1 Min. 


ow 


10. 365 
10.038 
9-909 
9-778 
9. 646 
9.512 
9-376 
9- 239 
9» 100 
8.960 
8.819 
8.675 
8.530 
8. 384 
8.235 
8.085 
72934 
7.782 
7.628 
70472 
70315 
7+157 
6.997 
6.835 


6.672 
6.508 
6. 343 
6.176 
6.007 
5-837 
5-667 
5-495 
8.321 
5-147 
4.972 
4-795 
4-616 
40437 
4.258 
4-077 
3-895 
3.712 
3.528 
3- 343 
30157 
2.971 
2.784 
2.595 
2.406 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Diff. Diff. 

Hoar.) Right Ascension.| for Declination. for 
1 Min. x Min. 

FRIDAY 29. 
hms 8 o ' ” ” 
o | 9 49 13-49 | 2.3246 |N.17 56 7.5 | 13.676 
I Q 51 32-78 | 2.3186 | 17 42 23.8 | 13.779 
2 Q 53 51-71 | 2.3185 17 28 34.0 | 13.879 
3' 9g 56 10.28 | 2.3064 | 17 14 38.3 | 13.977 
4 | Q 58 28.49 | 2.3004 | 17 O 36.8 | 34.074 
5 10 O 46.34 | 2.2045 | 16 46 29.5 | 14.169 
6 | IO 3. «3-83 | 2.2686 | 16 32 16.5 | 14.262 
7 | IO 5 20.97 | 2.2827 16 17 58.0 | 14.353 
8 10 7 37-76 | 2.2769} 16 3 34.1 | 14.442 
9 | IO Q 54-20 | 2.2711 15 49 4-9 | 14-530 
10 ' 10 I2 10.30 | 2.2654| 15 34 30.5 | 14.616 
Pe | | IO 14 26.05 ! 2.2598] 15 19 51.1 | 14.700 
IZ 10 16 41.47 | 2.2542] 15 5 6.7, 14.782 
13 | 10 18 56.55 | 2.2986] 14 §0 17.3 | 14.862 
14 TO 2I 11.30 | 2.2431 14 35 23.1 | 14.94% 
15 | 10 23 25.72 | 2.2376] 14 20 24.3 | 15.018 
16, 10 25 39.81 | 2.2322] I4 5§ 21.0: 15.093 
17 | 10 27 53-58 | 2.2269 | 13 50 13.3 | 15.166 
18 10 30 7.03 | 2.2216! 13 35 1.2! 15.237 
19 | IO 32 20.17 , 2.2164| 13 19 44.9 15.306 
20 ' 10 34 33.00 | 2.2112 13 4 24.4 | 15.374 
21 j 10 36 45.52 | 2.2061 12 48 59.9 | 15.440 
22 | 10 38 57.74 | 2.2011 12 33 31.5 | 15.504 
23: 10 4% 9.65 | 2.1961 |N.12 17 59.3 | 15. $67 
SATURDAY 30. 

O } 10 43 21.27 | 21912 [N.12 2 23.5 | 15.628 
I | 10 45 32.60 | 2.186, Il 46 44.1 | 15.687 
2 | 10 47 43-64 | 2.1816) I1 31 1.2 | 15+744 
3! 10 49 54-39 | 2-176 %I115 14.9 15.799 
4 {| 310 52 4.86 | 2.1723 10 59 25.3 | 1§.852 
5 | 10 54 15.06 | 2.1677 10 $3 32.5 | 15.904 
6 | 10 56 24.99 | 2.1632; 10 27 36.7 | 15.955 
7 | 10 §8 34.65 | 2.1588 10 IF 38.0 | 16.003 
8 | Il 0 44.04 | 2.1545 9 55 36.4 16.049 
9] II 2 53-18 | 2.1502 9 39 32-1 | 16.095 
IO} II 5 2.07 | 2.1460 Q 23 25-1 | 16.138 
11 Ir 710.70 | 2.1419 Q 715-5 | 16. 180 
12 !' 11 Q 19.09 | 2.1378 8 51 3-5, 16.219 
13] IX 11 27.24 | 2.1338 8 34 49-2 | 16.257 
14 | II 13 35-15 | 21299 8 18 32.6 . 16.294 
1§ | 11 35 42.83 | 2.1261 8 2 13.9 | 16.329 
16 | 11 17 50.28 | 2.1224 7 45 53-2 | 16.362 
17, EL 19 57-51 | 21187 7 29 30.6 | 16.393 
1B , 11 22 4.53 | 21151 713 6.1 | 16.423 
IQ | II 24 11.33 | 2.1116 6 56 39-9 | 16.451 
20 | 11 2617.92 | 2.108% 6 40 12.0 | 16.477 
2x | 11 28 24.31 | 2.1048 6 23 42.6 | 16.502 
22 | II 30 30.50 | 2.1016 6 7 11.7 | 16.525 
23 | 11 32 36.49 | 2.098% 5 50 39-5 16.547 
24 | II 34 42.30 | 2.0952 N. 5 34 6.1 , 16.567 









































our. 


On Aub WD OO 


wYWOANO 


AA 




















Diff. Diff. 
Right Ascension | for Declination. for 
r Min. 1 Min. 
SUNDAY 31. 

h m 8 8 e ’ a id 
II 34 42.30 | 2.0952 IN. 5 34 6.1 | 16.567 
11 36 47.92 | 2.0921 5 17 31.5 | 16.585 
I1 38 53.36 | 2.0892 5 055-9] 16.602 
II 40 58.62 | 2.0863 4 44 19.4 | 16.617 
II 43 3-71 | 2.0835 4 27 42.0] 16.630 
11 45 8.64 | 2.0808 411 3.8] 16.642 
II 47 13.41 | 2.0781 3 54 25.0| 16.65: 
II 49 18.02 | 2.0756 3 37 45-6] 16.659 
II 51 22.48 | 2.073: 321 5.7 | 16.667 
Il 53 26.79 | 2.0706 3 425.4]| 16.673 
IIL 55 30.96 | 2.0683 247 44.9 | 16.677 
TI 57 35.00 | 2.0661 231 4.2) 16.679 
II 59 38.90 | 2.0639 2 14 23.4 | 16.680 
IZ 1 42.67 | 2.0618 I 57 42.6] 16.680 
IZ 3 46.32 | 2.0598 I 4I 1.9] 16.678 
12 5 49.85 | 2.0579 I 24 21.3! 16.674 
12 7 53.27 | 2.0561 I 741.0] 16.669 
I2 9 56.58 | 2.0543 O51 I1.0| 16.662 
12 II 59.78 | 2.0526 O 34 21.5 | 16.654 
12 14 2.89 | 2.0510 O17 42.6 | 16.644 
1216 5.90 | 2.0494 'N. O I 4.3] 16.632 
12 18 8.82 | 2.0479 S. 015 33-3 | 16.620 
I2 20 11.65 | 2.0466 O 32 10.1 | 16,606 
IZ 22 14.41 . 2.0453 S. 0 48 46.1 | 16.590 

MONDAY, APRIL 1. 
oO | 12 24 17.09 | 2.0440 S I 5 21.0 | 16.573 

PHASES OF THE MOON. 

d ih m 

Full Moon . Mar. 2 22 41.9 
Last Quarter IO 7 55-5 
New Moon... 18 10 8.8 
First Quarter . 25 15 1g 

d h 

Apogee Mar. 12 16.9 

Perigee 28 8.9 
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THE SUN'S 
Diff. 
for 
t Hour. 


Day of 
the Week. 
Semidiam- 

eter. 





Apparent Right 
Ascension. 





Diff. for] Apparent Decli- | Diff. for 
1 Hour. nation. rt Hour. 










Oe meres Neen ene 





h m 8 


8 o ’ . $s 
Mon. O 41 55.28| 9.0971 N. 4 30 43-9 | +57-84 0.758 
Tues. O 45 33-66] 9.102 4 5349-7) 57-63 0.753 
Wed. 049 12.16| 9.107 5 16 50.3] 57-41 0.747 
Thur. O 52 50.81 | 9.113 5 39 45-3 | +57.18 0.740 
Frid. O 56 29.64 9.121 6 234.4] 56.94 0.732 
Sat. I o 8.67] 9.130 625 17.5| 56.68 0.724 
SON. I 347.91] 9.140 6 47 54.0 | +56. 39 0.715 
Mon. I 7 27.38] 9.150 7 10 23.7| 56.09 0.705 
Tues. III 7.10] 9.161 7 32 46.3 55.78 0.694 
Wed. I14.47.09| 9.172 755 1.4|+55.46 0.682 
Thur. I 18 27.37| 9.184 817 8.6] 55.13 0.670 
Frid. I 22 7.95| 9.197 839 7-7| 54-78 0.657 
Sat. I 25 48.85 | 9.211 Q 0 58.1 | +54.42 0.644 
SON. I 29 30.08 | 9.225 Q 22 39.8} 54.04 0.630 
Mon. I 33 11.66} 9.239 94412.2| 53.65 0.615 
Tues. I 36 53.61 | 9.254] I0 5 35.0 $53.24 0.600 
Wed. I 40 35.93] 9.270] 102647.8] 52.82 0.584 
Thur. I 44 18.61 | 9.287] 1047 50.3| 52.38 0.568 
Frid. 148 1.69| 9.304 Ir 8 42.1 | +§1.93 0.551 
Sat. I 5145-17] 9.321] 11 2922.8] 51.46 0.534 
SUN. I 55 29.07| 9.338 II 49 52.1 | 50.97 0.517 
Mon. I 59 13-39| 9.356 I2IO 9.7 | +50.48 0.499 
Tues. 2 258.14] 9.374 I2 3015.2} 49.97 0.481 
Wed. 2 643.34] 9.3903] 1250 8.3]. 49.44 0.463 
Thur. 210 28.99| 9.4121 13 9 48.5 | +48.90 0.444 
Frid. 21415.10| 9.431 13 29 15.7| 48.35 0.424 
Sat. 218 1.69] 9.451] 134829.5!| 47-79 0.404 
SON. 221 48.78| 9.472 Iq 7 29.6 | +47.22 0.383 
Mon. 225 36.37] 9.493] 14 2615.8) 46.63 0. 362 
Tues. 2 29 24.47| 9.515] 144447.6| 46.03 0. 340 
Wed. 2 33 13.08 9.5371 N.15 3 4.9/1+45.41 0.318 


Notge.—The mean time of semidiameter passing may be found by subtracting o*.18 from the sidereal time. 
The sign + prefixed to the hourly change of declination indicates that north declinations are increasing. 
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AT GREENWICH MEAN NOON. 







THE SUN'S 





































$2 

che Week. | 8 
Apparent Right | Diff. for | Apparent Declina-| Diff. for 
Ascension. x Hour. tion. 1 Hour. 

hms 8 ” 

Mon. O 41 54.67 +57.86 
Tues. © 45 33-09 | 9.104] 453 46.1 | 57.64 
Wed. O 49 11.64 | 9.109 5 1647.0 | 57.42 
Thur O 52 50.34 | 9.115 5 39 42.3 | +57.18 
Frid. O 56 29.22 | 9.123 6 231.8 | 56.93 
Sat. I o 8.29 | 9.132 625 15.1 | 56.67 
SUN. I 347-57 | 93421 647 51.9 | +56.39 
Mon I 727.08 | 9.152 7 1021.9 | 56.10 
Tues. 111 6.85 | 9.162 7 3244.8 | 55.79 
Wed. 114 46.88 | 9173 755 0.1 | +5547 
Thur. 118 27.20 | 9.186 817 7.6 | 55.14 
Frid. 122 7.82 | 9.199 839 6.9 | 54-79 
Sat. 125 48.76 | 9.213 Q 057.6 | +54.43 
SUN. I 29 30.03 | 9.227 Q 22 39.5 | 54.05 
Mon. I 3311.65 | 9.241 9 4412.1 | 53.66 
Tues. I 36 53.63 | 9.256] 10 5 35.1 | +5325 
Wed. I 40 35.97 | 9.272] 102648.1 | 52.83 
Thur. 1 44 18.69 | 9.288] 1047 50.8 | 52.39 
Frid. 148 1.81 | 9.305} 11 842.8 | +51.94 
Sat. I 51 45-33 | 9-322] I 29 23.7 | 51-47 
SON. I 55 29.27 | 9-339) II 49 53-2 | 50.98 
Mon. I §9 13.62 | 9357 I2 1011.0 | +50.49 
Tues. 2 258.40 9.375] 12 3016.6 | 49.98 
Wed. 2 643.63 | 9.304] 1250 9.8 | 49.45 
Thur. 210 29.31 | 9.413] 13 9 50.2 | +48.91 
Frid. 21415.45 | 9-433] 13 2917.5 | 48-35 
Sat. 218 2.07 ) 9.4531 13 4831.4 | 47.79 
SUN. 221 49.18 | 9.473 14 7 31.6 | +47.22 
Mon. 2 25 36.79 9-494 14 26 17.8 46.63 
Tues. 22924.91 | 9.516) 144449.7 | 46.03 
Wed. 2 33 13.55 | 9.538)N.15 3 7.1 |+45-41 





Equation of 
Time, to be 
Subtracted 


from 
Added to 


Mean Time. 


m Ss 

4 0.56 
3 42-43 
3 24-43 


3 6.57 
2 48.89 


2 31.41 


214.14 
I 57.10 
I 40.31 


I 23-79 
I 7-55 
oO 51.62 


0 36.00 
O 20.72 
Oo 5.78 


o 8.80 
O 23.01 
oO 36.84 


O 50.28 
I 3.31 
1 15-93 


I 28.13 
I 39.90 
I 51.23 


2 2.11 
212.52 
2 22.46 


2 31.91 
2 40.86 


2 49.29 


2 57.20 


39 


Sidereal Time, 


Diff.for] or Right Ascen- 


1 Hour. 


0.758 
0-753 
0-747 


0.740 
0.732 
0.724 


0.715 
0.705 
0.694 


0.682 
0.670 
0.657 


0.644 
0.630 
0.615 


0.600 
0.584 
0.568 


0.551 
0.534 
0.517 


0.499 
0.481 
0.463 


0.444 
0.424 
0.404 


0. 383 
0. 362 
0. 340 


0.318 


Notrs.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that north declina- 


tions are increasing. 


sion of Mean 
un. 


hm é$=°8 


O 37 54-11 
O 41 50.66 


0 45 47.22 


0 49 43-77 
O 53 40.32 
O 57 36.88 


I I 33-43 
I 5 29-99 
I 9 26.54 


I 13 23.10 


I 17 19.65 
I 21 16.20 


I 25 12.76 
I29 9.31 
133 5.87 


137 2.42 
I 40 58.98 


I 44 55-53 


I 48 52.09 
I 52 48.64 
I 56 45.20 


2 O41.75 
2 438.31 
2 8 34.86 


2 12 31.42 
2 16 27.97 
2 20 24.53 


2 24 21.08 
2 28 17.64 


2 32 14.19 
2 36 10.75 





—— —— 


Diff. for 1 Hour, 
+9°.9565. 
(Table IIT.) 


40 


Day of the 
Month 


wn Ww ND 


Cony 


Io 
II 
I2 


13 
14 
15 


16 


17 
18 


1g 
20 
21 


22 
23 
24 
25 
26 
27 


28 
29 
30 


31 


Norte.—The longitudes in the column A are referred to the true equinox of their own date, while 


IOI 
102 
103 


104 
105 
106 


107 
108 
109g 


IIO 
III 
II2 


113 
I14 
115 


116 


117 
118 


11g 
120 
121 


I22 


APRIL, 1912. 


AT GREENWICH MEAN NOON. 


True Longitude. 


A 


II 24 12.0 
12 23 19.4 
13 22 24.7 


14 21 28.1 
15 20 29.6 
16 19 29.3 


17 18 27.1 
18 17 23.2 
19 1617.6 


20 15 10.2 
2114 1.0 
22 12 50.1 


23 11 37-4 
24 10 22.9 
25 9 6.6 


26 


27 
28 


7 48.5 
6 28.5 
5 6.6 


29 
30 
31 


3 42.7 
2 16.7 
0 48.6 


31 59 18.3 
32 57 45-9 
33 56 11.4 


34 54 34.6 
35 52 55-7 
36 51 14.8 


37 49 31.8 
38 47 46.8 
39 45 59-9 


40 44 11.2 


24 6.3 
23 13-5 
22 18.7 


21 22.0 
20 23.4 
IQ 22.9 


18 20.7 
17 16.7 
16 10.9 


15 3-3 
13 54.0 
12 43.0 


II 30.2 
10 15.6 


8 59.2 


7 41.0 
6 20.9 


4 58.8 


3 34-7 
2 8.6 


O 40.4 


59 10.0 


57 37-5 
56 2.8 


54 25-9 
52 46.9 
51 5.8 


49 22.6 


47 37-5 
45 59-5 


a 


THE SUN'S 


Diff. for 
1 Hour. 


Rf Os | 


147-85 
147-76 
147.68 


147-60 
147-52 
147-44 


147-37 
147.30 
147-23 


147-15 
147.08 


147.01 


146.93 
146.86 
146.78 


146.71 
146.63 
146.55 


146.46 
146.37 
146.28 


146.19 
146.10 
146.01 


145-92 
145-83 
145-75 


145-67 
145-59 
145-51 


44 1.6 | 145.43 


Latitude. 


+0.02 
—O. I 2 
0.26 


—0.39 
0.51 
0.61 


—0.69 


0.74 
0.77 


—0o.76 


0.75 
0.70 


—0o.61 
0.52 
0.40 


—O. 26 
—O. I 3 
0.00 


+0.12 


0.22 
0.30 


+0.35 
0.36 


0.34 


+0.29 
0.21 


+o.11 
—0.02 
0.16 
0.30 


—0.42 





arithm of the ,,: 
Renta Vector of Diff. for 


the Earth. | * Hour. 
9.999 8671 | +52.0 
9-999 9922 | 52-2 
0.000 1178 | 52.4 
0.000 2439 | +5§2.6 
0.000 3704 52.7 
0.000 4971 | 52.8 
0.000 6239 | +52.8 
0.000 7506 | 52.8 
0.000 8772 | 52.7 
0.001 0034 | +52.5 
0.001 1292 | 52.3 
O.O0OI 2544 §2.0 
0.001 3789 | +51.6 
0.001 5026 | 51.3 
0.001 6253 | 50.9 
0.001 7469 | +50.4 
0.001 8673 | 49.9 
0.001 9865 | 49.4 
0.002 1045 | +48.9 
0.002 2212 48.4 
0.002 3366 | 47.9 
0.002 4510 | +47.4 
0.002 5644 | 47.0 
0.002 6768 | 46.6 
0.002 7884 | +46.3 
0.002 8992 | 46.0 
0.003 0094. | 45.8 
0.003 IIQI | +45.6 
0.003 2284 | 45-4 
0.003 3373 | 45-2 
0.003 4457 | +45-1 


those in the column A’ are referred to the mean equinox of the beginning of the Bes- 
selian fictitious year. 


III. 


Mean Time of 
Sidereal Noon. 


hm =°s 
23 18 16.19 
23 14 20.28 
23 10 24.38 


23 628.47 
23 2 32.56 
22 58 36.65 


22 54 49-74 
22 50 44.84 
22 46 48.93 


22 42 53.02 
22 38 57.11 
22 35 1.20 


2231 5.29 
2227 9.38 
22 23 13.48 


22 19 17.57 
22 15 21.66 
22 II 25.75 


22 7 29.84 
22 3 33-93 
21 59 38.02 


21 55 42.11 
21 51 46.20 


21 47 50.30 


21 43 54-39 
21 39 58.48 
2136 2.57 


21 32 6.66 
21 28 10.75 


21 24 14.84 


2I 20 18.93 


Diff. for 1 Hour, 


—9*.8296. 
(Table II.) 


hi" 


IV. APRIL, 1912. 41 
GREENWICH MEAN TIME. 








THE MOON'S 





SE MIDIAMETER. HORIZONTAL PARALLAX. 







UPPER TRANSIT. 








Diff. for Midnight. Diff. for | Meridian of | Diff. for 


Midnight. r Hour. x Hour. [| Greenwich. | 1 Hour. 


cr | cc | cee Bree | ge 9h 


0 @ ” n” ad h m m 


58 34.6 | —1.36 | 58 17.3 | —1.51 | 12 9.2 1.93 
57 58.4 1.63 | 57 38.2 | 4172] 12 55.6] 1.94 
57 17.2 1.77 | 50 55-7 | 179 | 13 42.8 | 2.00 


56 34.3 | -1-77 | 56 13.3 | —x.72 | 14 31.6 | 2.07 
55 53-1 1.64 | 55 34-0 1.53 | 15 22.0 2.13 
55 16.4 1.40 | 55 0.5 | 1.24 | 16 13.9 | 2.18 


54 46.7 | —1.06 | 54 35.1 | -0.87 |} 17 6.3 | 2.28 
54 25.9 0.66 | 54 19.2 | 045 [| 17 58.1 2.13, 
54 15.1 | -0.23 | 54 13.6 | -o.or | 18 48.3 | 2.05 


54 14.8 | +0.20 | 54 18.5 | +0.41 | 19 36.3 1.95 
54 24.7 0.62 | 54 33-4 0.82 | 20 21.9 1.86 
54 44.3 0.99 | 54 57-2 1.15 | 21 5.7 1.80 


55 12.0 | +1.30 | 55 28.4 | +1.42 | 21 48.3 | 1.76 
55 46.1 1.52 | 560 4.8 | 1.58 | 22 30.7 | 1.78 
56 24.1 1.62 | 56 43.7 | 1.63 | 23 I4.1 1.84 
57 3-3 | +1-62 | 57 22.5 | +1.57 | 23 59-5 1.95 
57 49-9 | 1-49 | 57 58.3 | 1.39 6 _ 
58 14.3 1.27 | 58 28.8 | 1.14 | © 48.2 | 2.12 


58 41.6 | +0.99 | 58 52.6 | +084 I 41.3 | 2.31 


59 1.8 0.69 | 59 g.I 0.53 2 39.0 2.50 
59 14.5 0.38 | 59 18.2 | +o.24 | 3 40.6! 2.62 
59 20.3 | +0.11 | 59 20.9 | —o.or 4 43.9 | 2.63 
59 20.0 | -0.13 ! 59 17.8 | 0.23 5 45.9 2.53 
59 14-4 | 0331 59 9.8] o42 | 6 44.6) 2.36 








59 4-2 | -o51 | 58 57.5 | -0.60} 7 39.0 | 2.18 
58 49.7 0.69 | 58 40.8 | 0.78 | 8 29.4 | 2.03 
58 30.9 0.87 , 58 19.9 | 096] g 16.9 | 1.93 
| 
58 7.9 | —1.04 | 57 54.9 | -1.13 |] IO 2.7 1.89 
57 40.8 1.21 | 57 25.9 | 1.27 | 10 48.2 I.go 
57 10.3 1.33 | 56 54.0 1.38 | II 34.3 1.95 
22.1 


56 37-3 —1I.40 56 20.4 | —1.40 | 12 


2.03 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 








Hour. 


OW OY Auk W ND HO 


© Or Qiunhth WD HO 
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Diff 
Right Ascension. ; for Declination. 
MONDAY 1. 
hm 3 8 o ' ” 
I2 24 17.09 | 2.040/S. I 5 21.0 
12 26 19.70 | 2.0429 I 21 54.8 
12 28 22.24 | 2.0418 1 38 27.5 
IZ 30 24.72 | 2.0407 I 54 59-0 
I2 32 27.14 | 2.0398 211 29.1 
IZ 34 29.50 | 2.0390 227 57.8 
12 36 31.81 | 2.0382 2 44 25.0 
12 38 34.08 | 2.0375 3 0 50.6 
12 40 36.31 | 2.0369 3.17 14.6 
12 42 38.51 | 2.0364 3 33 36.8 
12 44 40.68 | 2.0359 3 49 57-2 
12 46 42.82 | 2.0355 4 615.6 
12 48 44.94 | 2.0351 4 22 32.1 
IZ 50 47.04 | 2.0348 4 38 46.5 
12 52 49.12 | 2.0346 4 54 58.7 
12 54 51.19 | 2.0345 511 8.6 
12 56 53.26 | 2.0344 5 27 16.2 
12 58 55.33 | 2.0345 5 43 21.5 
13) O 57.40 | 2.0346 5 59 24.3 
13 2 59.48 | 2.0347 6 15 24.5 
13 § 1.57 | 2.0350 6 31 22.0 
13 7 3-67 | 2.0353 6 47 16.8 
13, 9 §.80 | 2.0356 7 3 8.8 
I3 II 7-95 | 2.0361 |S. 7 18 57.9 
TUESDAY 2. 

13 13 10.13 | 2.0366 |S. 7 34 44.1 
I3 15 12.34 | 2.0371 7 50 27.3 
13 17 14.58 | 2.0377 8 6 7.4 
13 19 16.86 | 2.0384 8 21 44.3 
13 21 19.19 | 2.0392 8 37 17.9 
13 23 21.57 | 2.0400 8 52 48.2 
13 25 23.99 | 2.0409 g 815.1 
1327 26.47 | 2.0418 9 23 38.5 
13 29 29.01 | 2.0427 9 38 58.3 
13 31 31.61 | 2.0438 9 54 14.6 
13 33 34-27 | 2.0490] I0 Q 27.1 
13 35 37-00 | 2.0462} 10 24 35.8 
13 37 39-81 | 2.0474 | 10 39 40.7 
13 39 42.69 | 2.0487} 10 54 41.7 
13 41 45.65 | 2.0gor} 11 Q 38.6 
13 43 48.69 | 2.0515 II 24 31.5 
13 45 51.82 | 2.0529] I1 39 20.3 
13 47 §5-04 | 2.0544] 1154 4.9 
13 49 58.35 | 2.0560} 12 8 45.2 
13 52 1.75 | 2.0576| 12 23 21.2 
13 54 5-26 | 2.0592 | 12 37 52.7 
13 56 8.86 | 2.0609| 12 52 19.7 
13 58 12.57 | 2.0627| 13 6 42.2 
14 0 16.39 | 2.0645 13 21 O.1 
14 2 20.31 | 2.0663 |S.13 35 13.4 





16.573 
16.554 
16. 534 
16. §13 
16.490 
16. 466 
16.440 
16.433 
16. 385 
16. 355 
16. 324 
16.291 
16.257 
16.222 
16. 185 
16. 147 
16. 108 
16. 067 
16.025 
15.982 
15-937 
15.891 
15-844 
15-795 


150745 
15.694 
15.641 
15-587 
156532 
15.476 
15.419 
15. 360 
15. 300 
15.239 
15.177 
I5.1%4 
15-049 
14.983 
14.916 
14.847 
14.777 
14.707 
14-636 
14.563 
14.489 
140414 
14-337 
14.259 
14.181 


Hour. 


Con] Din hh W WD ot O 





Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 


WEDNESDAY 3. 


hm ‘°s 

14 2 20.31 
14 4 24-35 
14 6 28.50 
14 8 32.77 
14 10 37.16 
14 12 41.68 
14 14 46.33 
14 16 51.10 
14 18 56.00 
14 21 1.03 
14 23 6.20 
14 25 11.51 
14 27 16.96 
14 29 22.55 
14 31 28.28 
14 33 34.16 
14 35 40.18 
14 37 46.35 
14 39 52.68 
14 41 59.16 
1444 5-79 
14 46 12.58 
14 48 19.53 
14 50 26.63 


14 52 33.89 
14 54 41.31 
14 56 48.89 
14 58 56.64 
15 I 4-55 
I§ 312.62 
1§ 5 20.86 
15 7 29.26 
15 9 37.83 
15 11 46.56 
15 13 55-46 
1§ 16 4.53 
1§ 18 13.77 
15 20 23.18 
15 22 32.75 
I5 24 42-49 
15 26 52.40 
15 29 2.47 
1§ 31 12.71 
15 33 23.12 
T5 35 33-70 
15 37 44-44 
15 39 55-34 
15 42 6.40 
15 44 17.63 


8 
2.0663 |S.13 35 13.4 


2.0682 
2.0702 
2.0722 
2.0742 
2.0763 
2.0785 
2.0807 
2.0829 
2.0851 
2.0873 
2.0896 
2.0920 
2.0944 
2.0968 
2.0992 
2.1017 
2.1042 
2. 1067 
2.1093 
2.1119 
2.1145 
@. 1171 


13 49 21.9 
14 3 25-5 
14 17 24.3 
14 31 18.2 
1445 7-0 
14 58 50.8 
15 12 29.4 
15 26 2.9 
15 39 31-1 
1§ 52 53-9 
16 611.4 
16 19 23.4 
16 32 29.9 
16 45 30.8 
16 58 26.1 
17 11 15.7 
17 23 59-5 
17 36 37.6 
1749 9.8 
18 1 36.0 
18 13 56.3 
18 26 10.6 


a.1197 |S.18 38 18.7 
THURSDAY 4. 
2.1223 |S.18 50 20.7 


2.1250 
2.1277 
2.1304 
2.1332 
2.1359 
2.1386 
2.1414 
2.1442 
2.1470 
2.1498 
2.1526 
2.1554 
2.1581 
2.1609 
2.1638 
2.1666 
2.1693 
2.1720 
2.1748 
2.1775 
2.1802 
2.1830 
2. 1858 


Ig 216.5 
19 14 6.0 
19 25 49-2 
19 37 26.1 
19 48 56.5 
20 O 20.5 
20 II 37.9 
20 22 48.7 
20 33 52-9 
20 44 50.4 
20 55 41.2 
2 6 25.2 
2117 2.4 
21 27 32.6 
21 37 56.0 
21 48 12.4 
21 §8 21.8 
22 8 24.1 
22 18 19.2 
2228 7.2 
22 37 48.0 
22 47 21.6 


22 56 47.9 


2.1885 |S.23 6 6.8 








14.181 
14.102 
14.021 
13.939 
13.856 
13.772 
13.687 
13.601 
13.514 
130425 
13-335 
18-245 
13-154 
33.062 
12.969 
12.874 
12.778 
12.682 
12. 585 
12.487 
12. 388 
12. 288 


12. 187 
32.085 


11.982 
11.878 
11.773 
11.667 
11.961 
110454 
11.345 
11.235 
IX.125 
XI.O1g 
10. 9C8 
10.790 
10. 677 
10. 568 
10.447 
10. 332 
10.235 
10.097 
9-979 
9. 8€0 
9-740 
9.620 
9-499 
9- 377 
9- 254 


VI. APRIL, 1912. 43 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





























| Diff. | Diff. iff. Diff. 
Hoar.| Right Ascension.| for Declination. for fHour.| Right Ascension.| for Declination. for 
| Mi 1 Min. r Min. 
FRIDAY 5. SUNDAY 7. ; 
hm *°s ef” ” hm  =“s of," " 


8 

17 31 48.99 | 2.9724 |S.27 58 29.8 | 2.775 
17 34 5-35 |2-2727| 28 112.0| 2.633 
17 36 21.71 | 2.27299| 28 345.7| 2491 
17 38 38.10 | 2.2731 | 28 610.9| 2349 
17 40 54.48 | 2.2732] 28 8 27.6] 2.207 
17 43 10.87 | 2.2732] 28 10 35.7| 2.065 
17 45 27-26 | 2.2731 | 28 12 35.3! 1-923 

15 59 40.68 | 2.2069 | 24 7 50.6] 8.378 17 47 43.64 | 2.2729 | 28 14 26.4 | 1.78: 

16 I 53.17 | 2-2094{ 2416 9.4] 8.250 17 50 0.01 | 2.2727| 2816 9.0] 1.639 

16 4 5.81 | 2.2119] 24 24 20.5| 8.121] 9g | 17 52 16.36 | 2.2724| 2817 43.0] 1.497 
10 | 16 6 18.60 | 2.2144 | 24 32 23.9] 7-992] 10 | 17 54 32.70 | 2.2720 2819 8.6] 1.356 
1r | 16 8 31.53 | 2.2168] 24 4019.5| 7.863] If | 17 56 49.01 | 2.2716} 28 20 25.6] 1.214 
12 | 16 10 44.61 | 2.a192| 2448 7.3] 7.732] 12 | 17.59 5-29 | 2.2711} 28 21 34.1] 1.07% 
13 | 16 12 §7.84 | 2.2216] 2455 47.3 | 7.601] 13 | 18 1 21.54 | 2.2705| 28 22 34.1] 0.929 
14 | 16 1§ 11.20 | 2.2239| 25 319.5] 7.470] 14 | 18 3 37-75 | 2.2698| 28 23 25.6] 0.787 
15 | 16 17 24.70 | 2.2262| 25 10 43.7] 7.3389 15 | 18 5 53.92 | 2-2691| 2824 8.6] 0.646 
16 | 16 19 38.34 | 2.2285] 2518 0.0] 7.206] 16 | 18 8 10.05 | 2.2683| 28 24 43.1 | 0.505 
16 21 52.12 | 2.2307] 25 25 8.4]| 7.073] 17 | 18 10 26.12 | 2.2674; 2825 9.2] 0.364 
16 24 6.03 | 2.23299| 25 32 8.8] 6.939 18 | 18 12 42.13 | 2.2664| 28 25 26.8] 0.223 


8 
O | 15 44 17.63 | 2.1885 }S.23 6 6.8 | 9.254 
1 | 15 46 29.02 | 2.1911 | 23 15 18.4] 9.231 
2 | 15 48 40.57 | 21938 | 23 24 22.5 | 9.007 
3 | 15 50 §2.28 | 2.1965 | 23 33 19.2] 8.882 
4 | 15 53 4-15 | 21991] 2342 8.4| 8.757 
5 | 15 55 16.17 | 2.a017| 23 50 50.0] 8.631 
6 | 15 57 28.35 | 2.2043] 23 59 24.1 | 8.505 
j 
9 


CoN Cin bh Ww DN HO 


19 | 16 26 20.07 | 2.23590] 25 39 1.2] 6.805] 19 | 18 14 58.08 | 2.2653} 28 25 36.0] —o.082 
20 | 16 28 34.23 | 2.9370| 25 45 45.5 | 6.671] 20 | 18 17 13.97 | 2.2642| 28 25 36.7] +0.058 
21 | 16 30 48.51 | 2.2391 | 25 52 21.8] 6.537] 21 | 18 19 29.79 | 2.2630| 28 25 29.0] 0.198 
22 | 16 33 2.92 | 2.2411} 25 §8 49.9] 6.402] 22 | 18 21 45.53 | 2.2618| 28 2512.8] 0.338 


16 35 17-44 | 2.24301S.26 § 9.9! 6.266] 23 | 18 24 1.20 | 2.2605 1S.28 24 48.3 | 0.478 
SATURDAY 6. MONDAY 8. 


| 
© | 16 37 32.08 | 2.2449 |S.26 11 21.8 | 6.230] O | 18 26 16.79 | 2.2591 |S.28 24 15.4 | 0.618 
I | 16 39 46.83 | 2.2468] 2617 25.5] 5.993] I | 18 28 32.29 | 2.2576; 28 23 34.1 | 0.758 
2 | 1642 1.69 | 2.2486 | 26 23 21.0] 5.856] 2 | 18 30 47.70 | 2.2560] 28 22 44.5 | 0.897 
3 | 16 44 16.66 | 2.2503] 2629 8.3] 5.719] 3 | 18 33 3-02 | 2-2544| 28 21 46.5] 1.035 
4 | 16 46 31.73 | 2.2520] 26 34 47.3| 5.581§ 4 | 18 35 18.23 | 2.2527] 28 20 40.2| 1.174 
5 | 16 48 46.90 | 2.2536 | 26 4018.1 | 5.443] 5 | 18 37 33-34 | 2-2509| 28 19 25.6] 1.313 
6 | 1651 2.17 | 2.0552| 26 45 40.5| 5.305] 6 | 18 39 48.35 | 2.2491] 2818 2.7] 1.450 
7 | 16 §3 17.53 | 2.2867] 26 50 54.7| 5.1677 7 | 18 42 3.24 | 2.2472} 28 16 31.6] 1.587 
8 | 16 55 32.97 | 2.258 | 2656 0.6] 5.008] 8 | 18 44 18.02 | 2.2452) 28 14 52.3] 1-724 
9 | 16 57 48.49 | 2.9595] 27 0 58.1] 4.88] 9 | 18 46 32.67 | 2.2432) 2813 4.7] 1.864 
10 | 17. O 4.09 | 2.2608| 27 5 47.2) 4.750] 10 | 18 48 47.21 | 2.2412] 28 11 8.9 | 1.998 
Ir, 17 219.78 | 2.260] 271028.0| 4.610] rr | 18 51 1.62 | 2.a391{ 28 Q 5.0] 2.134 
12 | 17 4 35-54 | 2-2633/ 2715 0.4] 4.470] 12 | 18 53 15.89 | 2.2369; 28 652.9] 2.270 
13 | 17 6 51.37 | 22645] 2719 24.4] 4.330) 13 | 18 55 30.03 | 2.2346] 28 4 32.7] 2.405 
14117 Q 7-27 | 2-9655| 27 23 39-9| 4-189] 14 | 18 57 44.04 | 2.2322) 28 2 4.3] 2.539 
15 | 17 II 23.23 | 2.2665 | 2727 47.0| 4.048] 15 | 18 59 57.90 | 2.2298 | 2759 27.9 | 2.674 
16 | 17 13 39.25 | 22674] 27 31 45.7/| 3-908] 16 | 19 211.61 | 2.2274! 27 56 43.4] 2.808 
17 | 17 15 55-32 | 2-2683| 27 35 35-9| 3-7671 17 | 19 4 25.18 | 2.2249| 27 53 50.9] 2.941 
18 | 17 18 11.45 | 2.2691 | 27 39 17.6| 3.625] 18 | 19 6 38.59 | 2.2423] 27 50 50.4] 3.074 
19 | 17 20 27.61 | 2.0698 | 27 42 50.9 | 3-48] 19 | 19 8 51.85 | 2.2197| 2747 42.0| 3.206 
20 | 17 22 43-83 | 2.2705] 27 4615.7; 3-343] 20 | IQ II 4.95 | @2170| 27 44 25.6) 3.338 
21 | 17.25 0.07 |2.2711| 27 49 32.0| 3.201] 21 | 19 13 17.88 | 2.9142] 27 41 1.3] 3.470 
22 | 17 27 16.35 | 2.2716| 27 52 39.8! 3.059] 22 | 19 15 30.65 | 2.2114 | 27 37 29-2] 3.608 
23 | 17 29 32.66 | 2.2720 27 55 39-1 | 2-917] 23 | 19 17 43.25 | 2.2086 27 33 49-1 3-733 
24 | 17 31 48.99 | 2.2724 |S.27 §8 29.8 | 2.7751 24 | 19 19 55.68 | 2.2057 |S.27 30 1.2] 3.863 


APRIL, 1912. 
GREENWICH MEAN TIME. 


VII. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


VIII. 


APRIL, 1912. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


45 


46 


Horr. 


COnr Ah WD = O 





Right Ascension. 


APRIL, 1912. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. 
for 
1 Min. 








Diff. 


Declination. for 





WEDNESDAY 17. 


h 
1 40 28.82 | 2 0568 

















| 2.062 | 


° ° od ~” 


| 
N.10 59 56.1 | 15.015 


| 
| 


| 
| 


I 42 32.39 

I 44 36.28 | 2.0675 
I 46 40.49 ! 2.0729 
I 48 45.03 | 2.0784 | 
I 50 49.90 | 2.0840 
I 52 55.11 2.0897 | 
155 0.66 | 2.0955 
I 57 6.56 | 2.1073 
I 59 12.82 | 2.1071 | 
2 1 19.43 | 2.1130 
2 3 26.39 | 2.1190 
2 § 33-72 | 2.1251 
2 7 41.41 j 2°1313 
2 9 49-47 = 23-1375 
Z2II 57-QI ° 2.1437 : 
214 6.72 | 2.1500 
21615.Q1 | 2.1564 
2 18 25.49 | 2.1629 | 
2 20 35.46 | 2.1694 
2 22 45.82 | 2.1758 
224 56.57 | 2.1824 
227 7-72 | 2.1892 | 
2 29 19.27 


II 14 55-9 | 
II 29 53.2! 
II 44 48.0 | 
II 59 40.2 
12 14 29.7 | 
12 29 10.4 | 
1244 0.2 
12 58 41.0 
13 13 18.7 
13 27 53-3 
13 42 24.6 
13 56 52.5 
14 11 16.9 
14 25 37.8 | 
I4 39 55-0. 
1454 8.4 
15 817.9 | 
15 22 23.5 | 14-059 
15 36 25.0 | 13.091 
15 50 22.3 | 13.920 
16 4 15.3 13.848 
1618 4.0 | 13.774 


14-974 
14-933 
14.891 
14.847 
14.801 
140754 
14-705 
14.654 
14.602 
14-549 
| 14-493 

142435 
140377 
14.317 
140255 
14.192 
14.126 





1 2.1959 N.16 31 48.2 | 13.698 


THURSDAY 18. 





2 31 31.23 | 2.202 N.16 45 27.8 | 13.621 
2 33 43-59 | 2-2095| 1659 2.7] 13.542 
2 35 560.37 | 2.2164 17 12 32.7 | 13.461 
2 38 9.56 | 2.2233 | 17 25 57-9 | 13.378 
2 40 23.16 | 2.2303 | 17 39 18.1 | 13.294 
2 42 37.18 2.2373 17 52 33-2 | 13.208 
244 51.63 | 2.2443 18 5 43.0 | 13.120 
247 6.50 | 22514 18 18 47.5 | 13.030 
2 49 21.79 , 2.2585 | 18 31 46.6; 12.938 
2 51 37.51 | 2.2656 | 18 44 40.2 | 12.845 
2 53 53-66 | | 242728 18 57 28.1 | 12.750 
256 10.25 | 2.280; I9 10 10.2 12.653 
2 58 27.27 | 2.2872] 19 22 46.4 | 12.554 
3 O 44.72 | 2.2945 19 35 16.6 | 12.453 
3 3 2.61 | 2.3019} 19 47 40.8 | #2+35% 
3 5 20.94 | 2.3092 19 §9 58.8 | 12.247 
3 7 39-71 | 2.3165 20 12 10.5 | | y2ergt 
3 g 58.92 | 2.3239 | 20 24 15.8 | 12.034 
3.12 18.57 | 2.3313 | 20 36 14.5 | 11.924 
3 14 38.67 | 2.3387} 2048 6.6 | 11.812 
3.16 59.21 |? -3460| 20 59 52.0 | 11.699 
3 19 20.19 ! 2.3533| 21 11 30.5. 11.584 
3 21 41.61 | 2. 3607 2123 2.0! 11.467 
324 3-48 | 2. xe, 21 34 26.4 | 11.348 


3 26 25.79 


2.3755 IN.21 45 43-7. 


11.227 


r Min. 





Co~T CHrtn & WH DN HO 


our. 





a Sa Ee 























ia. | 


Right Ascension. | for | Declination. 
x Min. | 
FRIDAY 19. 

hmieé=“°s | s ] o' ” 

3 26 25.79 | 2.3755 N.21 45 43.7 
3 28 48.55 | 2.3829 | 21 56 53.7 
3 31 11.75 | 2.3903! 22 7 56.3 
3 33 35-39 | 23977; 22 18 51.3 
3 35 59-47 | 24051) 22 29 38.7 
3 38 23.99 , 24124 | 22 40 18.4 
3 40 48.96 | 2.4197! 22 50 50.3 
3 43 14.36 | 24271 | 230 1 14.3 
3 45 40.20 | 2.4344] 23 II 30.2 
348 6.48 | 2.4416, 23 21 37.9 
3 5° 33-19 | 2.4488 | 23 31 37-4 
3 53 0.33 | 2.4560| 23 41 28.5 
3 55 27-9O § 2.4631 23 51 I1.1 
3 57 55-90 | 24702 | 24 O 45.1 
4 O 24.32 | 2.4773| 24 10 10.4 
4 2 53-16 | 2.483] 24 19 27.0 
4 5 22.42 | 2.4912) 24 28 34.7 
4 7 52.10 | 2.4980 24 37 33-4 
4 10 22.19 | 2.5048 | 24 46 23.0 
4 12 52.69 | 2.5116 | 2455 3-4 
4 15 23.58 | 2.5183] 25 3 34-5 
4.17 54-88 | 2.5239 | 25 11 56.3 
4 20 26.57 | 2.5314! 25 20 8.6 
4 22 58.65 | 2.5378 IN.25 28 11.3 

SATURDAY 20. 

4 25 31.11 | 2.5442 'N.25 36 4.3 
428 3.95 | 2-5505| 25 43 47-5 
4 30 37-17 , 25867 | 25 51 20.9 
4 33 10.76 2.5628; 25 58 44.4 
4 35 44.72 | 2.5688 / 26 5 57.8 
4 38 19.03 | 2.5747| 2613 1.1 
4 40 53.69 | 2+5805 26 19 54.2 
4 43 28.69  2.5862| 26 26 37.0 
446 4.03 | 2.5918 26 33° 9.4 
4 48 39.71 | 2.5973; 26 39 31.4 
4 51 15.71 | 2.6026| 26 45 42.9 
4 53 52.02 | 2.6078; 26 51 43.7 
4 56 28.65 | 2.6129| 26 57 33.9 
459 5-58 | 2.6179} 27 3 13.3 
5 1 42.80 | 2.6228; 27 8 41.9 
5 4 20.31 | 2.6375 | 27 13 59-5 
5 6 58.09 | 2.6320} 2719 6.2 
5 9 360.14 | 2.6364 27 24 1.9 
5 12 14.45 | 2.6407| 27 28 46.5 
5 14 53-02 | 2.6458| 27 33 19.8 
5 17 31.83 | 2.6588 | 27 37 42.0 
5 20 10.87 | 2.6526| 27 41 52.9 
5 22 50.14 | 2.6562] 27 45 §2.5 
5 25 29.62 | 2.6597/ 27 49 40.7 
§ 28 9.31 | 2.6631 IN.27 53 17-4 








IX. 








11.227 
II. 104 
10.980 
10.854 
10.726 
10. $97 
10. 465 
10.331 
10. 196 
10. 060 
9-922 
9.78: 
9-638 
9-494 
9- 49 
9.202 
9.053 
8.908 
8.750 
8. 596 
8.440 
8.283 
8.124 
7-964 


7.802 
7-638 
72473 
7-307 
7-139 
6.970 
6.800 
6. 627 
6.453 
6.279 
6.103 
5-925 
5-746 
5. §66 
5-385 
5-203 
5-020 
4-835 
4-649 
4-463 
4-276 
4-087 
3. 898 
3. 708 
3.516 


APRIL, 1912. 
GREENWICH MEAN TIME. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 


APRIL, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 

































































XI. APRIL, 1912. 49 
G ™H MEAN TIME. 
THE MOON'S RIGHT ASCENSION AND DECLINATION. 
Diff. Diff. Diff. Diff. 
Hoar.! Right Ascension.| for’ | Declination. | for’ Hour) Right Ascension.| for | Declination. | ‘for 
1 Min Min 1 Min 1 Min. 
MONDAY 29. WEDNESDAY, MAY 1. 
hms . ero ” hms s Ld ” 
0 | 12 56 35.94 | 1.9978 |S. 5 24 47.3 | 15.84] © | 14 34 12.68 | 2.0901 [s.27 131.2] 12.768 
1 | 12 58 35-84 | 1.998% 5 40 35-0 | 15.778 
2] 13 0 35.76 | 1.9980 5 56 20.6 | 5.742 
3] 13) 2 35-72 | 1.9995 612 3.9 | 15.703 
4 | 13 435-70 | 2.0003 6 27 45.0 | 15.665 
5] 13 6 35-74 | acor| 6 43 23-7 | 15.604 
6 | 13 8 35.83 | 2.000] 6 58 59.9 | 15.583 
7 | 13 10 35-98 | a.com) 7 14 33-6 | 15.540 
8B | 13 12 36.18 | 2.008] 7 30 4-7 | 15.496 
9 | 13 14 36.44 | 2.0008 7 45 33-1 | 15-450 
10 | 13 16 36.76 | 2.0060| 8 0 58.7 | 15.403 
11 | 13 18 37.16 | 2.0072 8 16 21.5 | 15.357 
12 | 13 20 37.63 | 2.005] 8 31 41.5 | 15.308 
13 | 13 22 38.18 | 2.0098] 8 46 58.5 | 15.258 
14 | 13 24 38.81 | 2012] 9 2 12.4 | 25.206 
15 | 13 26 39.52 | 2.0126 Q 17 23.2 | 15.153 
16 | 13 28 40.32 | 2.042] 9 32 30.8 | 15.099 PHASES OF THE MOON. 
17 | 13 30 41.22 | 2.0158 9 47 35-1 | 15.044 
18 | 13 3242.21 | 2.0173] 10 2 36.1 | 14.989 
19 | 13 34 43-30 | 2.0190] 1017 33.8 | 14.932 
20 | 13 36 44.49 | 2.008] 10 32 27.9 | 14.873 an o 
a 3 38 45:79 | ens 1047 5 4.831 © FullMoon . . . Apr. 110 4.6 
20 | 2.0245 +5 | 14.753 
23 | 13 2 48.73 i 2.0064 |S. 11 16 48.8 | 14.6:] © Last Quarter . + + 9 3 238 
@ New Moon. . + + 16 23 40.2 
TUESDAY 30. First Ouart 
o|t 0.37 | acats 'S. 11 31 284/68) 2 no Quarter. + 23-20 47.2 
7 | 2348 S213 [eom | re 40 et [enass| O FullMoon . . . . . 3022 19.4 
2 | 13 48 54-02 | 2.0325 | 12 0 35-9 | 14.498 a 
3] 13 $0 56.03 | 2.046 | 1215 3-8 | 14.432 
4 | 13.52 58:17 | 2.0368] 12 29 27.7 | 14.363 ah 
5 | 1355 0-45 | 20391] 12 43 47-4] 14-293] © Apogee. . - Apr. g 12.8 
6 | 13.57 2.86 | 203] 1258 2.9|1.2] © Perigee. . . . . . . 22 103 
7 | 1359 5-41 | aog37] 13 12 14.2; rt52 
8] 14 1 B.10 | 2046] 13 26 21.2 | 14.080 
9 | 14 3 10.94 | 2.0486 | 13 40 23-8 | 14.007 
10 | 14 5 13-93 | 20st] 13 54 22.0 | 13.932 
tr | 14 7-17.07 | 200536] 14 8 15.5 | 13.856 
12 | 14 9 20.36 | 20562] 1422 4.7 | 13.79 
13 | 14 11 23.81 | 2.0588] 14 35 49-1! 13.701 
34 | 14.13 27.41 | 064] 14 49 28.8 | 13.622 
15 | 14.15 31.18 | 20692] 15 3 367 | 13-540 
16 | 14.17 35-11 | 2.0668] 15 16 33.7 | 13-430 
17 | 14 19 39.20 | 2.0697 | 15 29 58.8 | 13.377 
18 | 14 24 43-47 | ao7a5| 15 43 18.9 | 13.293 
19 | 14 23 47-90 | 2.0753 | 15 56 34.0 | 13.209 
20 | 14 25 52.50 | 2.0782] 16 9 44.0) 13.123 
ar | 14 27 57-28 | 2.082] 16 22 48.8 | 13.036 
22] 14 30 2.24 | 2.082] 16 35 48.3 | 12.048 
23 | 14 32 7-38 | ac8| 16 48 42.5 | 12.858 
24 | 14 34 12.68 | aogor |S.17 1 31.2 | 12.768 
1912. “4 





























50 MAY, 1912. 
AT GREENWICH APPARENT NOON. 
° THE SUN'S Siderea Eguation of 
, Sa _| Time, to be 
Dayof i=s& Subtracted 
the Week. | 5 9 from 
A) Arzasent Sieh] Dig tr] Arvaps Dest | Dito] Semigiom- | afc, | “ns 
hm(s 8 o fF ” , ” m 8s 
Wed. | 1] 2 3313.08] 9.5379N.15 3 4.9] +45-41115 53-90 257.18 
Thur. | 2] 237 2.24] 95s60f 1521 7.3| 44-78]15 53.66 3 4.56 
Frid. | 3] 2 4051.95] 9.583] 15 3854-5| 44-15]15 53-43 3 11.39. 
Sat. 41 244 42.22| 9.606] 15 56 26.4 | +43.50]15 53.19 3 17.66 
SUN. | 5] 248 33.06| 9.630] 1613 42.5] 42.84]15 52.96 3 23-36 | 
Mon. 6] 252 24.47| 9.6541 163042.6| 42.17] 15 52.73 3 28.49 
Tues. | 71 25616.46| 9.678] 1647 26.3] 441.48] 15 52.50 3 33-04 
Wed. | 8] 3 © 9.04] 9.702] 17 353-4] 40.78/15 52.28 3 37.01 
Thur. | gf 3 4 2.21] 9.727] 1720 3.5| 40.06]15 52.06 3 40.39 | 
Frid. [10] 3 755-96] 9752] 17 35 56.4 | +39-33] 15 51-84 3 43-18 
Sat. II] 311 50.30| 9.777] 17 51 31.8| 38.60] 15 51.62 3 45-39 
SUN. |12] 315 45.24| 9802) 18 649.3] 37-85]15 51.40 3 47.00 
Mon. [13] 319 40.78] 9.826] 18 21 48.6 | +37.09]15 51.19 3 48.02 
Tues. 14] 3 23 36.91] 9.851 18 36 29.5| 36.32] 15 50.98 3 48.45 
Wed. | 15] 327 33-62] 9.875] 185051.6| 35.53]15 50.78 3 48.29 
Thur. | 16] 3 3130.91 9890] 19 4 54-7|+34-73]15 50.58 3 47-56 
Frid. (171 335 28.77| 9.923] 1918 38.4] 33.92]15 50.39 3 46.26 
Sat. 18] 3 3927.20! 9.946] 1932 2.5] 33.09] 15 50.20 3 44.40 
SON. \19] 343 26.17| 9.969] 1945 6.5] +32.25]15 50.02 3 42.00 
Mon. |20] 347 25-67: 9.991] 19 57 50-3| 31-40115 49.84 3 39.06 
Tues. 121] 3 51 25.70| 10.013] 201013.7| 30.54]15 49.66 3 35-59 
Wed. 22] 3.55 26.26/ 10.034] 20 22 16.3 | +29.67115 49.49 3 31.59 
Thur. | 23] 3 59 27-33| 10.055] 20 33 57-9| 28-79] 15 49.32 3 27.09 
Frid. |24] 4 328.9g0/10.076] 2045 18.3| 27.90} 15 49.15 3 22.09 
Sat. 251 4 7 30.96] 10.096f 20 5617.2] +27.00] 15 48.99 3 16.60 
SUN. |26] 411 33.50/10.116f 21 654.4) 26.10}15 48.83 3 10.64 
Mon. | 27] 415 36.52) 10.135] 2117 9.9| 25.19]15 48.68 3 4.20 
Tues. | 28]°4 19 40.00! 10.154] 2127 3.3|+24.26]15 48.53 2 57-30 
Wed. | 29] 4 23 43-93] 10-173] 21 36 34.4] 23.33] 15 48.38 2 49.95 
Thur. | 30] 427 48.30] 10.191f 21 45 43.0| 22.39]15 48.23 242.15 
Frid. | 31] 4 31 53-11 | 10.209] 21 5429.1] 21.45115 48.09 2 33.92 
Sat. 321 4 35 58.34] 10.226)N.22 2 52.4] +20.501 15 47.95 2 25.28 


Nore.—The mean time of semidiameter passing may be found by subtracting 0.19 from the sidereal time. 


The sign + prefixed to the hourly change of declination indicates that north declinations are incre: 
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AT GREENWICH MEAN NOON. 
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THE SUN'S | 








Equation of - Sidereal Time, 
Day of Time, to be _ Diff.for] or Right Ascen- 
the Week. — _— Addedto |1Hour.j sion of Mean 
Apparent Right | Diff. for Mean Time. un. 


Apparent Declina-| Diff. for 
tion. 


Ascension. 1 Hour. 1 Hour. 











| 











hm s 8 o ' ” ” m ~°s 8 hm s -° 

Wed. 2 33.13.55 | 95389N.15 3 7.1 '+45-41] 257-20 | 0.318) 2 3610.75 
Thur. 237 2.73 | 9561] 1521 9.6 | 44.781 3 4.57 | 0.296] 240 7.31 
Frid. 2 40 52.46 | 9.584) 15 3856.9 | 44.15] 311.40 | 0.273] 244 3.86 
Sat. 24442.75 | 9.607} 15 5628.8 | +4350] 317.67 | 0250] 248 0.42 
SON. 2 48 33.60 | 9.631 1613 44.9 | 42.84] 3 23.37 | 0.226] 251 56.97 
Mon. 2 5225.02 | 9.655] 163045.0 | 42.17] 328.50 | 0.202] 255 53-53 
Tues. 2 5617.03 | 9.679] 1647 28.7 | +41.48] 3 33.05 | 0.178] 2 59 50.09 
Wed. 3 0 9.62 | 9.703} 17 355-8 | 40.78] 3 37-02 | 0.153) 3 346.64 
Thur. 3 4 2.80] 9.728] 1720 5.9 | 40.06] 340.40 | a129] 3 7 43-20 
Frid. 3 756.56 | 9-752] 1735 58.8 | +3933] 343-19 | oroq| 3 11 39.75 
Sat. 311 50.91 | 9.777] 1751 34-2 | 38.60] 345.39 | o.079] 315 36.31 
SUN. 315 45.86 | 9.802] 18 651.6! 37.85] 347.00 0.055] 319 32.87 
Mon. 319 41.41 ; 9.826] 1821 50.9 |+37.09] 3 48.02 | 0.030] 3 23 29.43 
Tues. 3 23 37-54 | 9.851 18 36 31.8 | 36.31] 3 48.45 | 0.006] 3 27 25.98 
Wed. 327 34-25 | 9.875] 18 5053.9 | 35-521 3 48.29 | 0.018] 3 31 22.54 
Thur. 3 31 31.54 | 9.899] 19 456.9 | +34.72] 347.56 | 0.042] 3 35 19.10 
Frid. 3 3529.40 | 9.922] 1918 40.5 | 33.91] 3 46.26 | 0.066] 3 3915.65 
Sat. 3 39 27.82 | 9.90451 1932 4.5 | 33-08] 344.40 | 0.089] 3.43 12.21 
SON. 3 43 26.78 | 9.968 1945 8.5 |+32-24] 341.99 | 0112] 347 8.77 
Mon. 347 26.28 | 9.990] 1957 52.2 | 31-30] 339.05 | 0.134] 351 5.33 
Tues. 3.51 26.31 | 10.012} 201015.5 | 30.54] 3 35-58 | 0.1561 355 1.88 
Wed. 3 55 26.86 | 10.033} 2022 18.0 | +29.67] 3 31-58 | 0177] 39358 58.44 
Thur. 3 59 27.92 | 10.054] 20 3359.6 | 28.79] 3 27.08 4 255.00 
Frid. 4 329.48 | 10.075 204519.9 | 27-90] 3 22.08 4 651.56 
Sat. 4 7 31.52 | 10.095} 205618.7 |+27.00] 3 16.59 410 48.11 
SON. 4 11 34.04 | 10.115] 21 655.8 | 26.09] 3 10.63 414 44.67 
Mon. 4 15 37.04 | 10.134] 2117 11.2 | 25.18) 3 4.19 4 18 41.23 
| Tues. 4.19 40.50 | 10.153] 2127 4.5 | +24.25] 2 57.29 4 22 37.79 
Wed. 4 2344.41 | 10.172] 21 3635.5 | 23.32] 249.94 4 26 34.34 
Thur. 4.27 48.76 | 10.190] 21 4544.0 | 22.38] 2 42.15 4 30 30.90 
Frid. 4 31 53.54 | 10.208] 21 5430.0] 21.44] 2 33-92 4 34 27.46 
Sat. 435 58.74 | 10.225|N.22 253.2 ‘+20.49] 2 25.28 4 38 24.02 





Diff. for 1 Hour, 
+9°.8565. 
(Table III.) 


Noreg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that north declina- 
tions are increasing. 
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MAY, 1912. 


IV. MAY, 1912. D3 


GREENWICH MEAN TIME. 









THE MOON'S 


HORIZONTAL PARALLAX. UPPER TRANSIT. AGE. 





SEMIDIAMETER. 











Diff. for Midnight. Diff. for | Meridian of | Diff. for 


1 Hour. 1 Hour. | Greenwich. | 1 Hour. Noon. 





Noon. Midnight. 





mm ces tne ee | ce - 









6 » 8 oe id ’ e ” h m m d 
I] 15 27-3 | 15 22.7 —1.40 | 56 20.4 | —1.40 | 12 22.1 2.03 | 14.0 
21/15 18.1 | 15 13.6 1.39 | 55 47-0 | 1.36] 13 II.g | 2.12 15.0 
3115 9-2} 15 5.1 1.30 | 55 15.8 | 13.22] 14 3.6 | 2.18 | 16.0 






—1.12 | 54 49.0 | -1.00 | 14 56.3 | 2.20 17.0 


0.85 | 54 28.5 | 069 | 15 49.0 | 2.17 18.0 
0.52 | 54 16.0 | —0.34 | 16 40.1 2.09 19.0 


14 57-8 





I§ 1.3 





I4 50.2 | 14 48.8 












14 54-7 I4 52.2 
7114 48.0 | 14 47.9 —0.14 | 54 12.7 | +0.07 | 17 29.0 1.98 | 20.0 
87 14 48.5 | 14 49.7 +0.28 | 54 19.5 | 0.50 |] 18 15.3 | 1.88 | 21.0 
gi 4 51-7 | 14 54-4 0.71 | 54 36.6 | o.92 1 18 59.4 | 1.80] 22.0 
10 | 14 57-8 | 15 1.8 +1.12 | 55 3.6 | +1.32 | 19 41.8 . 1.75 | 23.0 
we3r5 6.4) 15 11.6 1.50 55 39.5 | 1.65 | 20 23.6 | 1.75 | 24.0 
12] 15 17.2 | 15 23.2 1.79: 50 22.4 | 1.89] 21 6.0] 1.80] 25.0 
13) 15 29.5 | 15 36.0 +1.96 | 57 9.4 | +2.00 [ 21 50.2 | 1.90] 26.0 
- 4 15 42.6 | 15 49.1 2.00 | 57 57-3 | 1-95 | 22 37-5 | 2.06] 27.0 
56115 55-4] 16 1.3 1.86 | 58 42.0 1.73 | 23 29.3 2.27 28.0 
1116 6.7 | 16 11.5 +1.57 | 59 19.6 | 41.37 } - - | - 29.0 
17 | 16 15.6 | 16 19.0 1.14 | 59 46.9 | 089] © 26.3 | 2.49 0.6 
' 187 16 21.5 | 16 23.1 0.63 | 60 2.0 | +0.36 | 1 28.3 | 2.66 1.6 
19 | 16 23.8 ; 16 23.7 +o.10 | 60 4.5 | -o.15 | 2 33.1 | 2.72 2.6 
20 | 16 22.9 | 16 21.3 | 60 1.3 | -0.38 | 59 55-5 | O58] 3 37-7 | 2.64 3.6 
arp 16 19.1 | 16 16.3 | 59 47.4 0.76 | 59 37-3| 091 | 4 39.0 | 2.46 4.6 
22 | 16 13.1 | 16 9.6 | 59 25.5 | —1.04 | 59 12.4 | -1-13 | 5 35-5 | 2.25 5.6 
2334116 5.8'16 1.7] 58 58.3] 1.20 | 58 43.5 | 1.25 | 6 27.2 | 2.07 6.6 
24415 57-5 15 53-2 | 58 28.2 1.29 | 58 12.6 | 1.31 7 15.2 1.94 7.6 
257 15 48.9 | 15 44.6] 57 56.8 | -1.32 | 57 40.9 | -1.32] 8 0.8: 1.87 8.6 
26 1 15 40.3 | 15 36.0 | 57 25.1 1.31 | 57 9.4 | 1.30] 8 45.41 1.86 g.6 
27 | 15 31.8 ! 15 27.6 | 56 53.9 1.28 | 56 38.6 | 1.27 | g 30.3 | 1.89 | 10.6 
24 15 23-5 | 15 19.5 | 56 23.5 | -1.25 | 56 8.6 | -1.22 | 10 16.6 | 1.97 11.6 
2729} 15 15-5 | 15 11.71 55 54-1 1.19 | 55 40.1 1.15} Il 5.1 2.07 12.6 
jof15 80'15 4.4155 26.5 rir | 55 13.5 | 1.05 | Il 55.7 2.15 |] 13.6 
31,15 +%1.1 | 14 58.0] 55 1.2 0.99 | 54 49.7 0.92 | 12 48.0 | 2.20 14.6 
32 1 14 55-1 | 14 52.6 | 54 39.2 | 0.82 | 54 29.9 | -0.72 | 13 40.8 | 2.19 15.6 


MAY, 1912. 
MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


VI. 


MAY, 1912. 
GREENWICH MEAN TIME. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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MAY, 1912. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


VII. 


VIII. 


Hor. 


OW Or) Aun sw DN eK O 





MAY, 1912. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Diff. 
Right Ascension.| for Declination. 
r Min. 
MONDAY 13. 

hm ss 8 > fF" 

O 34 32.79 | r-9143 IN. 2 30 32.6 
O 36 27.74 | 1.9174 245 58.4 
oO 38 22.88 | 1.9207 3 1 24.6 
O 40 18.22 | 1.9241 3 16 51.1 
O 42 13.77 | 1-9275 3 32 18.0 
O44 9-52 | 1-9310 3 47 45-1 
0 46 5.49 | 1.9346 4 312.4 
0 48 1.67 | 1.9383 4 18 39.9 
O 49 58.08 | 1.9421 434 7-3 
O 51 54-71 | 1.9459 4 49 34-7 
O 53 51.58 | 1.9498 5 § 2.1 
O 55 48.69 | 1.9538 5 20 29.3 
© 57 46.05 | 1.9579 5 35 56.2 
O 59 43-65 | 1.9622 5 51 22.7 
L I 41.51 | 1.9665 6 6 48.8 
I 3 39.63 | 1.9708 6 22 14.5 
I § 38.02 | 1.9753 6 37 39.6 
I 7 36.68 | 1.9799 6 53 4.1 
I Q 35-61 | 1.9845 7 8 28.0 
I IT 34.82 | 1.9892 7 23 51.1 
I 13 34-32 | 1.9941 7 39 13-3 
I 15 34.11 | 1.9990 7 54 34.6 
I 17 34.20 | 2.0040 8 9 54.9 
I 19 34.59 | 2.0091 IN. 8 25 14.1 


TUESDAY 14. 
2.0142 |IN. 8 40 32.1 


21 35-29 
23 36.30 
25 37-63 
27 39-29 
29 41.27 
31 43.58 
33 46.23 
35 49-23 
37 52.58 
39 56.28 
42 0.33 
44 4-75 
46 9.54 
48 14.70 
50 20.24 
52 26.16 
54 32-47 
56 39.17 
58 46.26 

0 53-75 

3 1.65 

5 9-97 

7 18.70 

Q 27.84 
II 37-41 


NN WD WD NY WD me wt ete 


2.0195 
2.0249 
2.0303 
2.0358 
2.0414 
2.0471 
2.0§29 
2.0587 
2.0646 
2.0706 
2.0767 
2.0829 
2.0891 
2.0954 
2.1018 
2.1083 
2.1149 
2.1216 
2.1284 
2.1352 
2.1420 
2.1489 
2.1559 


8 55 48.8 
QII 4.2 
9 26 18.2 
9 41 30.6 
9 56 41.4 
IO II §0.5 
10 26 57.9 
10 42 3.4 
10 57 6.9 
1112 8.3 
1127 7.6 
II 42 4.7 
11 56 59.5 
12 11 51.8 
12 26 41.6 
12 41 28.7 
12 56 13.1 
13 10 54-7 
13 25 33-4 
13 40 9g.1 
13 54 41.6 
14 9 10.9 
14 23 36.8 


2.1630 |N.14 37 59.3 





Diff. 
for 


1 Min. 


15.426 
15.433 
15.440 
15.446 
15-450 
15-454 
15.456 
15-457 
15.458 
15.457 
15-454 
15.450 
15-445 
1$-439 
15.432 
15.424 
15-415 
15.404 
15.391 
15-377 
15. 362 
15.346 
1§- 329 
15.310 


1§.289 
15.267 
15.244 
15.220 
15-194 
15.166 
15.137 
15.107 
15-075 
15.041 
15.006 
142970 
14.932 
14.892 
14.851 
14. 808 
14.763 
14.717 
14.669 
14-619 
14.568 
14.515 
14.460 
14.403 
140345 


Hour. 


On Qu WN HO 





Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 





WEDNESDAY 15. 


hme =°8 

211 37-41 
213 47-41 
215 57.84 
218 8.70 
2 20 20.00 
2 22 31.75 
2 24 43-95 
2 26 56.60 
229 9g.70 
2 31 23.26 
2 33 37-28 
2 35 51-77 
238 6.73 
2 40 22.16 
2 42 38.06 
2 44 54-44 
2 47 11.30 
249 28.64 
2 51 46.47 
254 4.78 
2 56 23.58 
2 58 42.87 
3 1 2.66 
3 3 22-94 


3 5 43-72 
3 8 5.00 
3 10 26.77 
3 12 49.04 
3.15 11.81 
3 17 35-99 
3 19 58.87 
3 22 23.15 
3 24 47-93 
3 27 13.22 
3 29 39.00 
332 5-29 
3 34 32.08 
36 59-37 
Q 27.15 
55-43 
24.21 
53-48 
23.24 
53-49 
24.22 
55-44 
27.14 
59-31 
31.96 


wun On Un fe Se te de Ww 


mH OP HO AP 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 


° ¢ 


5 ” 
2.1630 IN.14 37 59-3 


2.1702 
2.1774 
2.1847 
2.192% 
2.1995 
2.2070 
2.2146 
2.2222 
2.2299 
2.2376 
2.2453 
2.2532 
2.2611 
2.2690 
2.2770 
2.2850 
2.2930 
2.3011 
2.3093 
2.3175 
2.3257 
2. 3339 


14 §2 18.2 
15 6 33-5 
15 20 45.0 
15 34 52-7 
15 48 56.4 
16 2 56.0 
16 16 51.3 
16 30 42.4 
16 44 29.1 
16 58 11.2 
17 11 48.7 
17 25 21.4 
17 38 49.2 
17 52 12.0 
18 5 29.7 
18 18 42.2 
18 31 49.3 
18 44 51.0 
18 57 47.0 
19 10 37.3 
Ig 23 21.8 
19 36 0.3 


2.3321 IN.19 48 22.8 
THURSDAY 16. 


2.3504 [N.20 Oo 59-0 | 
2.3587 20 13 18.9 | 
2.3670 | 20 25 32.4 | 
2.3753 | 20 37 39-4 
2.3836 | 20 49 39.6 | 
2.3920 2I 1 33-0 | 
2.4004 21 13 19.5 
2.4088 | 21 24 58.9 | 
2.4172 21 36 31.1 | 
2.4256 21 47 56.0 | 
2.4340 | 21 59 13.5 
2.4423 22 10 23.4 
2.4506 | 22 21 25.6 | 
2.4589 | 22 32 20.0 
2.4672| 2243 6.5 | 
2.4755 22 53 45-0 ' 
2.4837/ 23 415-3 
2.4919 | 23.14 37.3 
2.so01| 23 24 50.8 
2.5082 | 23 34 55.8 
2.5162 23 44 52.2 
2.5232| 23 54 39.8 
2.5322| 24 4 18.5 
2.5302 | 24 13 48.1 ° 
2.548: |N.24 23 8.6, 








o7 


Diff. 
for 
r Min. 


14-345 
14.285 
14.223 
14.160 
14.095 
14.028 
13.959 
13.888 
13.815 
13.740 
13.663 
13. $85 
13- $05 
13.422 
13-337 
13.251 
13-163 
13.073 
12.981 
12. 886 
12.790 
12.692 
12.591 


12.489 


12.385 
12.279 
12.371 
12.060 
11.947 
11.832 
11.735 
11.596 
11.476 
11.354 
11.228 
11.100 
10.972 
10. 842 
10. 709 
10. $73 
10. 435 
10. 296 
10. 1§§ 
10,012 
9. 866 
9.738 
9-569 
9. 418 
9. 265 
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MAY, 1912. 


GREENWICH MEAN TIME. 


IX. 





Hour. 


© ON AMAW DN HH O 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension. for. Declination. 
r Min. 
FRIDAY 17. 

hme =°8 8 | o ! ” 

4 4 31.96 | 2.548 N.24 23 8.6 
4 7 5-07 | 2.5558| 24 32 19.8 
4 9 38.65 | 2.5635| 24 41 21.7 
4 12 12.69 | 2.5712| 24 50 14.1 
4 14 47.19 | 2.5787| 24 58 56.9 
4 17 22.13 | 2.58r| 25 7 29.9 
4 19 57-52 | 2-5935| 25 15 53-1 
4 22 33-35 | 2.6008 | 2524 6.4 
425 9.61 |2.6079/ 25 32 9.7 
4 27 46.30 | 2.6r50| 25 40 2.8 
4 30 23.41 | 2.6220! 25 47 45.6 
4 33 0.94 | 2.6288] 25 55 18.0 
4 35 38.87 | 2.6356] 26 2 40.0 
4 38 17.20 | 2.6422} 26 Q 51.4 
4 40 55.93 | 2-6487/ 26 16 52.1 
4 43 35-05 | 2.6551 | 26 23 42.0 
4 46 14.54 | 2.6613 | 26 30 21.1 
4 48 54.40 | 2.6674} 26 36 49.2 
4 51 34.62 | 2.6733| 2643 6.3 
4 54 15.19 | 2.6791 | 26 49 12.3 
4 56 56.11 | 2.688} 2655 7.0 
4 59 37-36 | 2.6903| 27 0 50.3 
5 2 18.93 | 2.6956] 27 6 22.3 
5 5 0.82 | 2.7007 IN.27 11 42.8 


SATURDAY 18. 
9.7057 [N.27 16 51.8 


5 7 43-02 
5 10 25.51 
5 13 8.29 
5 15 51-34 
5 18 34.65 
5 21 18.22 
5 24 2.03 
5 26 46.07 
5 29 30-33 
5 32 14-79 
5 34 59° 45 
3374 
5 40 29. 31 


DN NEI NA 


2.7106 
2.7153 
2.7198 
2.7241 
2.7282 
2.7321 
2.7358 
2.7393 
207427 
207459 
207488 
2.7516 
2.7542 
2.7505 
@.7586 
2.7605 
2.7622 
2.7637 
2.7650 
2.7661 
' 2.7670 
2.7676 
2.7680 


27 21 49.1 
27 26 34.7 
27 31 8.5 
27 35 39-5 
27 39 40.6 
27 43 38.7 
27 47 24-7 
27 50 58.7 
27 54 20-5 
27 57 30-1 
28 0 27.5 
28 312.6 
28 5 45.3 
28 8 5.7 
28 10 13.7 
2812 9.2 
28 13 52.3 
28 15 22.9 
28 16 41.0 
28 17 46.5 
28 18 39.4 
28 19 19.8 
28 19 47.6 


3 | 2.7683 \N.28 20 2.8 





Diff. 
for 


x Min. 


our. 


on Om bh Ww bh HO 





7 19 37-34 
7 22 19.87 
725 2.10 
7 27 44.04 
7 30 25.66 
733 6.97 
5 47-96 
28.61 

8.91 
48.87 
28.46 


46.55 
25.02 

3-11 
40.80 
18.09 
54.98 
31.45 


UOMO in f hb hh h W W 


ON A HONS HO OW & OC 


73° 


0 27.43 
3 1.32 


COMO MOMOMmoOonnuVInunynvnv wy 


I 
I 
I 
17 53-10 
2 
2 


7-69 











| 





Diff. 
Right Ascension.| for Declination. 
xr Min. 
SUNDAY 1g. 

hm i=°3 8 o ' ” 

6 13 38.33 | 2.7683 N.28 20 2.8 
6 16 24.43 | 2.7683, 2820 5.5 
6 19 10.52 | 2.7681 | 28 19 55.6 
6 21 56.60 | 2.7677 28 19 33.1 
6 24 42.64 | 2.7668| 28 18 58.0 
6 27 28.63 | 2.7659] 28 18 10.3 
6 30 14.57 | 2.7650| 28 17 10.0 
6 33 0.44 | 2.7637 28 15 57.2 
6 35 46.22 | 2.7622| 28 14 32.0 
6 38 31.90 | 2.7605 | 28 12 54.3 
6 41 17.47 | 2.7586, 2811 4.1 
644 2.92 | 2.7565; 28 Q 1.4 
6 46 48.24 | 2.7542 | 28 6 46.3 
6 49 33-41 | 2.7516, 28 4 18.9 
6 52 18.43 | 2.7488| 28 1 39.1 
655 3-28 | 2.7459} 27 58 47.0 
6 57 47-94 | 2-7428| 27 55 42-7 
7 © 32.41 | 2.7395 27 52 26.2 
7 316.67 | 2.7360} 27 48 57.5 
7 6 0.72 | 2.7323} 27 45 16.8 
7 8 44.54 | 2-728 | 27 41% 24.0 
7 11 28.12 | 2.743] 27 37 19.2 
7 14 11.46 | 2.7201 | 27 33 2.5 
7 16 54.54 | 2.7157 1N.27 28 33.9 


a.7111 |N.27 23 53-6 


2.7064 
2.7015 
2. 6964 
2.6912 
2.6858 
2.6803 
2.6747 
2.6689 
2.6630 
2.6569 
2.6507 
2.6444 
2.6380 
2.6315 
2.6249 
2.6182 
2.6133 
2. 6043 
2.5973 
2. 5902 
2. 5830 
2.5758 
2.5685 


2719 1.5! 
27 13 57-8 | 


27 8 42.8 
27 315.7 
26 57 37-4 
26 51 47.8 
26 45 47-0 


26 39 35-0 
26 33 11.8 


26 26 37.7 
26 19 52.7 
26 12 56.8 
26 5§ 50.2 
25 58 33-0 
25 51 5:3 
25 43 27.1 
25 35 38.6 
25 27 39.8 
25 19 30.9 


25 II 12.0! 


25 2 43.2 
2454 4:5 
24 45 16.1 


9.5611 N.24 36 18.1 








for 
1 Min. 


+0. 149 
—0. 061 


0.271 
0.481 
0. Ggo 
0. 899 
1.108 
1.337 
1.§26 
1.734 
T2942 
2.148 
2.355 
2.560 
2.765 
2.970 
3-374 
3-377 
3-579 
3-780 
3-980 
4-179 
4-377 
4-574 


4-770 
4-965 
5-159 
5-35! 
5-542 
5-732 
5-920 
6.107 
6. 293 
6.477 
6.659 
6.841 
7.021 
7-198 
7+ 374 
7-549 
70742 
7-894 


8.232 
8. 398 
8.562 
8.725 
8.886 


9-045 
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62 JUNE, 1912. L. 
AT GREENWICH APPARENT NOON. 








THE SUN’S 





































Siderealf Equation of 





Day of, = Diff. 
the Week. > Tn I Hour. 
A Apparent Right | Diff. for Apparent Decli- Semidiam- 
Ascension. 1 Hou nation. eter. 
hm_eé(s 8 x! ” ’ ” 8 
Sat. 4 35 58.34 | 10.226§N.22 2 52.4 15 47-95 0.369 
SON. 440 3.97 | 10.2434 22 10 52.7 15 47.81 0.385 
Mon. 444 9.99] 10.259] 22 18 29.8 15 47-67 0.401 
Tues. 4 48 16.40 | 10.274] 922 25 43.7 15 47-54 0.417 
Wed. 4 52 23.18| 10.289] 22 32 34.1 15 47.41 0.432 
Thur. 4 56 30.30 | 10.303] 2239 09 15 47.28 0.446 
Frid. 5 0 37.76/ 10.317] 2245 4.0 15 47.16 0.459 
Sat. 5 445-54| 10.330] 22 50 43.2 15 47.04 0.472 
SON. 5 853-61 | 10.342] 2255 58.3 15 46.92 0.484 
Mon. § 13 1.95] 10.353] 23 049.3 15 46.81 0.495 
Tues. § 17 10.55 | 10.363] 23 516.0 15 46.71 0.505 
Wed. § 21 19.37 | 10.372] 23 918.4 15 46.62 0.514 
Thur. 5 25 28.39 | 10.380] 2312 56.3 15 46.53 0.521 
Frid. 5 29 37-59 | 10.386] 2316 9.6 15 46.44 0.528 
Sat. 5 33 49.93 | 10.391] 23 18 58.2 15 46.36 0.533 
SUN. 5 37 56.39] 10.395] 23 21 22.1 15 46.28 0.537 
Mon. 542 5.94] 10.399] 23 23 21.2 15 46.20 0.540 
Tues. 5 4615.56|10.401f 23 24 55.5 15 46.13 0.542 
Wed. § 50 25.21 | 10.402] 2326 5.0 15 46.08 0.543 
Thur. 5 54 34.87| 10.401] 23 2649.7 15 46.03 0.544 
Frid. 5 5844.51 | 10.400] 2327 9.5 15 45.98 0.543 
Sat. 6 254.10] 10.398] 2327 4.5 15 45.94 0.540 
SON. 6 7 3.63] 10.394] 23 26 34.7 15 45.90 0.536 
Mon. 6 II 13.07| 10.390] 23 25 40.1 15 45.86 0.532 
Tues. 6 15 22.40| 10.385] 23 24 20.7 15 45.82 0.528 
Wed. 6 19 31.60! 10.380] 23 22 36.7 15 45-79 0.523 
Thur. 6 23 40.65 | 10.373] 23 20 28.0 15 45.76 0.516 
Frid. 6 27 49.53 | 10.366] 2317 54.8 15 45-73 0.508 
Sat. 6 31 58.22 / 10.358] 2314 57.2 15 45-71 0.500 
SUN, 636 6.70] 10.349] 23 11 35.1 15 45-69 0.491 
Mon. 6 40 14.96 | 10.340[N.23 7 48.6 15 45.68 0.481 








Note.—The mean time of semidiameter passing may be found by subtracting o.19 from the sidereal time. 
The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; 
the sign — indicates that north declinations are decreasing. 








I 
2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

.19 
Thur. | 20 
Frid. {21 
Sat. 22 
SUN. | 23 
Mon. | 24 
Tues. | 25 
Wed. 26 
| Thur. 27 
| Frid. 28 
Sat. 29 
SUN. |3 
Mon. 31 


Apparent Right 
nsion. 


h m 8 

4 35 58.74 
440 4.35 
4 44 10.35 


4 48 16.74 
4 52 23-49 
4 56 30.58 


5 0 38.01 


5 445.76 
5 8 53.80 


513 2.10 
§ 17 10.65 
5 21 19.43 


5 25 28.42 
5 29 37-59 
5 33 46.90 


5 37 56.33 
542 5.84 
5 46 15.42 


5 50 25.03 
5 54 34-65 
5 58 44.25 


6 2 53.81 


6 7 3.30 
6 11 12.70 


6 15 22.00 


6 19 31.17 
6 23 40.18 


6 27 49.02 
6 31 57.68 
6 36 6.13 


6 40 14.36 


JUNE, 1912. 
AT GREENWICH MEAN NOON. 


THE SUN’S 


Diff. for [A 
1 Hour. 


pparent Declina- 
tion. 


° e v 


Diff. for 
r Hour. 


8 iid 
10.225|N.22 2 53.2 | +20.49 


10.242 
10.258 


10.273 
10.288 
10. 302 


10.316 
10. 328 
10.340 


10.351 
10. 361 
10. 371 


10.379 
10.385 


10, 390 


10. 394 
10.398 


10.400 


10.401 
10.401 
10. 399 


10.397 
10.393 
10.339 


10. 384 
10.379 
10.372 


10. 365 
10. 356 
10.347 


22 10 53.4 
22 18 30.5 


22 25 44-3 
22 32 34.6 


2239 1.3 


2245 43 
22 5° 43-5 
22 55 58.6 


23 949-5 
23 516.2 


23 918.5 


23 12 56.3 
2316 9.6 
23 18 58.2 


23 21 22.1 
23 23 21.2 
23 24 55-5 


2326 5.0 
23 26 49.7 
2327 9-5 


2327 4-5 
23 26 34.7 
23 25 40.1 


23 24 20.8 
23 22 36.9 
23 20 28.3 


2317 55.2 
23 14 57.6 
23 11 35.6 


10.338 | N.23 7 49.2 


19-53 
18.56 


+17-59 
16.61 
15.62 


+14.63 
13.64 
12.63 


Equation of 
Time, to be 
Added to 





Subtracted |? Hour. 


om 
Mean Time. 





2 25.28 
2 16.23 
2 6.78 


I 56.95 
1 46.76 
I 36.22 


I 25-35 
I 14.17 
I 2.69 


0 59-94 
oO 38.95 
0 26.73 


O 14.30 
o 1.69 


O 11.06 


O 23-93 
0 36.89 


O 49.9! 


I 2.96 
1 16.02 
I 29.07 


I 42.07 
I 55.00 
2 7.84 


2 20.58 
2 33-19 
245.64 
2 57-92 
3 10.02 
3 21.92 


3 33-58 





0.521 
0. 528 
0-533 


0. 537 
0.541 
0.543 


0.544 
0.544 
0.543 


0.540 
0-537 
0.533 


0.528 
0.522 
0.515 


0.508 
0.500 
0.491 


0. 481 


Norg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that north declina- 
tions are increasing; the sign — indicates that north declinations are decreasing. 
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Diff.for] Sidereal Time, 
or Right Ascen- 
sion of Mean 

Sun. 





hm i =°3 
4 38 24.02 
4 42 20.58 


446 17.13 


4 50 13.69 
454 10.25 
458 6.81 


5 2 3.37 
5 559-93 
5 9 56.48 


5 37 32.39 
5 41 28.95 
5 45 25-51 


5 49 22.07 


5 53 18.63 
§ §7 15-19 


6 36 40.77 


Diff. for 1 Hour, 


+9'.8565. 
(Table III.) 


JUNE, 1912. 


IL 


IV. JUNE, 1912. 65 
GREENWICH MEAN TIME. 












Fs THE MOON'S 

§ 

z 

3 SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. 
3S 

Fy Noon | atidnignt | Noon | DIG Lor | aridnighe | Diff for} Meridian of | Dif. tor 

° » 6 ” m 

1] 14 55-1 | 14 52.6 —0.82 | 54 29.9 | -0.72 2.19 
2114 50.4 | 14 48.6 0.61 | 54 15.3 | 0.48 2.13 
3] 14 47-2 | 14 46.4 0.33 | 54 7.3 | —0.18 2.02 
41.14 46.1 | 14 46.4 —0.01 | 54 7.1 | +0.17 1.91 
§ 114 47-2 | 14 48.7 +0.36 | 54 15.8 0. 56 1.80 
6114 50.9 | 14 53-7 0.76 | 54 34.0 | 0.96 1.73 
71%4 57-2) 15 1.3 +1.17 | 55 2.1 | +12.37 1.71 
8i 15 6.1 | 1§ 11.6 1.57 | 55 39-6 | 1.75 1.73 
g} 15 17.6 | 15 24.1 1.91 | 56 25.5 | 2.05 1.81 
10) 15 31-0 | 15 38.2 +2.16 | 57 17.4 | +2.24 1.95 
Ir} 1§ 45-6 | 15 53-1 2.28 | 58 12.1 2.28 2.14 
12116 0.5 | 16 7.6 2.22 | 59 5.3 | 2z1 2.38 
13116 14.3 | 16 20.3 2.62 
14 16 25.6 | 16 30.0 tk 
15] 16 33.3 | 16 35.5 2.77 
16] 16 36.5 | 16 36.4 2.75 
17] 16 35.1 | 16 32.8 2.63 
18 | 16 29.5 | 16 25.4 2.40 
19 | 16 20.6 | 16 15.3 2.19 
20 | 16 9.6 16 3-7 2.02 
21} 15 57-7 | 15 51.6 I.QI 
221 15 45-6 | 15 39.7 1.86 
23 1 15 34.1 | 15 28.7 1.87 
241 15 23-6 | 15 18.8 1.93 
251 15 14.3 | 15 10.1 2.01 
276115 62/15 2.6 2.10 
27 | 14 59-4 | 14 56.4 2.17 
28} 14 53-7 | 14 51.3 2.19 
29 | 14 49.3 | 14 47.6 2.15 
jo f 14 46.2 | 14 45.2 2.06 
32 | 14 44-5 | 14 44-3 1.95 
32 1 14 44-5 | 14 45-2154 02 54 2-7 14 51.1 1.83 





1912 
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JUNE, 1912. 
GREENWICH MEAN TIME. 


VIL. 








THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Hour. Right Ascension. 


OO WY AUN AWN HO 


10 


a 


JUNE, 1912. 


GREENWICH MEAN TIME. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 





t 


Diff. 
for 
Min. 





Declination. 


THURSDAY 13. 


m | 
9 23-70 
I 52.50 
4 21.85 
6 51-75 
Q 22.21 
I 53-22 
4 24.78 
6 56.88 
Q 29.52 
2 2.71 
4 
7 
9 
2 
4 


4 22 47.22 
4 25 25.09 
428 3.46 
4 30 42.32 
4 33 21.66 
4 36 1.48 
4 38 41.76 


I 22.51 
4 3-71 
6 45.36 
9 27-44 
2 9-95 
52.88 
36.22 
19.96 
4-10 
48.62 
33-50 
11 18.74 
14 4-33 
16 50.26 
19 36.51 
2 

2 


ON td bp 


mm COinWw On~) & 


2 23.08 
5 9-95 
27 57-11 
39 44-55 
33 32.26 
36 20.22 
39 8.41 
41 56.82 
44 45-44 
47 34-27 


GMO UMAUAMOUUOUM©UUM Aa Uni mb bh bh LD PH 


° o td 


2.4753 IN.22 45 15.1 


2.4846 
2.4938 
2.5030 
2.5122 
2.5214 
2.5305 
2. 5396 
2.5487 
2.5576 
2. 5665 
2.5754 
2.5842 
2. §929 
2.6015 
2.6101 
2.6186 
2.6270 
2.6353 
2.6435 
2.6516 
2.6597 
2.6675 


22 55 48.9 
23 6 14.6 
23 16 32.2 
23 26 41.5 
23 36 42.4 
23 46 34.8 
23 56 18.5 
24 § 53-5 
24 15 19.5 
24 24 36.4 
24 33 44-2 
24 42 42.6 
24 51 31.6 
25 O11.0 
25 8 40.8 
2517 0.7 
25 25 10.7 
25 33 10.6 
25 41 0.3 
25 48 39.7 
25 56 8.6 
26 3 27.0 


2.6752 N.26 10 34.8 
FRIDAY 14. 
2.689 [N.26 17 31.7 


2.6904 
2.6978 
2.7050 
2.7122 
2.7190 
2.7257 
2.7323 
2.7388 
2.7450 
2.7510 
2.7569 
2.7627 
2.7683 
2.7736 
2.7787 
2.7836 
2.7883 
2.7928 
2.7971 
2.8012 
2.8051 
2. 8087 


2.8121 


26 24 17-7 
26 30 §2.7 
26 37 16.6 
26 43 29.3 
26 49 30.6 
26 55 20.5 
27 0 58.9 
27 6 25.6 
27 11 40.6 
27 16 43.7 
27 21 34.9 
27 26 14.1 
27 30 41.2 
27 34 56.1 
27 38 58.7 
27 42 49.0 
27 46 26.9 
27 49 52-3 
27 53 5.1 
2756 5.3 
27 §8 52.8 
28 1 27.6 
28 3 49.6 


2.8154 |N.28 5 58.7 





I 


oo 
10.628 
10. 496 
10. 362 
10.225 
10.086 

9-945 
g- Sor 
9. 655 
9. 508 
9. 358 
9.206 
9.052 
8.895 
8.737 
8.577 
8.414 
8.249 
8.082 
7-913 
70742 
7-569 
7+394 
7.217 
7039 


6.859 
6.676 
6.491 
6. 305 
6.117 
5-927 
5-736 
5-543 
5.348 
5.15! 
4-953 
4°754 
4-553 
4-350 
4-146 
3-941 
3-735 
3.528 
3-319 
3-109 
2.898 
2.686 
2.473 
2.259 
2.045 


Diff. 
for 
in. 


Fiour. 


ON Aunt WwW DN HO 


Co~I Hun kh WD HO 


- 
(om) 


NY YON N WD wt mH wt ot et ot Oe 
~&WdnNe OY Or” AM AW ND MH 














Diff. Diff. 
Right Ascension.! for Declination. for 
i Min. in. 
SATURDAY 15. 
bh m 8 8 ° é id cd 
5 47 34.27 | 2.8154 IN.28 5 58.7 | 2.045 
5 50 23.29 | 2-818} 28 7 54.9] 1.830 
5 53 12.47 | 28a | 28 9g 38.2] 1.613 
5 56 1.81 | 2.8236; 28 rr 8.5] 1.396 
5 58 51.30 | 2.8458} 28 12 25.7 | 1.179 
6 1 40.91 | 2.8278] 28 13 29.9] 0.961 
6 4 30.63 | 2.8996) 28 14 21.0] 0.743 
6 7 20.45 | 2.8311} 28 14 59.0] 0.52 
6 10 10.36 | 2.8324 | 28 15 23.9 | 0.305 
6 13 0.34 | 2.8334 | 28 15 35.6 | +0.086 
6 15 50.37 | 2.8342 | 28 15 34.1 |—0.13% 
6 18 40.44 | 2.8348| 2815 19.5] 0.354 
6 21 30.54 | 2.8351 | 28 14 51.7 | 0.576 
6 24 20.65 | 2.8352 | 28 14 10.7 | 0.794 
6 27 10.76 | 2.8350} 28 13 16.4] 1.014 
6 30 0.85 | 2.836] 2812 9.0] 1.234 
6 32 50.91 | 2.8340} 28 10 48.4] 1.453 
6 35 40.92 | 2.8330| 28 9 14.6] 1.672 
6 38 30.87 | 2.8318; 28 7 27.7] 1.89% 
6 41 20.75 | 2.8304] 28 5 27.7] 2.209 
6 44 10.53 | 2.888} 28 3.14.6] 2.327 
6 47 0.20 [2.820] 28 048.4] 2.545 
6 49 49.76 | 2.8249] 2758 9.1 | 2.763 
6 52 39.18 | 2.8225 IN.27 55 16.8 2.980 
SUNDAY 16. 

6 55 28.46 | 2.8199 IN.27 52 11.6 | 3.196 
6 58 17.58 | 2.8172} 27 48 53.4] 3.412 
7 1 6.53 | 2.842] 27 45 22.3] 3.625 
7 355-29 | 2.8109/ 27 41 38.4 | 3.839 
7 6 43.84 | 2.8075| 27 37 41.7 | 4.052 
7 Q 32.18 | 2.8039 | 27 33 32.2 | 4.263 
7 12 20.29 | 2.8000 27 29 10.1 | 4.473 
715 8.17 | 2.7959) 27 24 35.4) 4.683 
7 17 55-79 | 2-7916| 27 19 48.1 | 4.892 
7 20 43-15 | 2.7871 | 27 14 48.3 5.099 
7 23 30.23 | 2.78% | 27 9Q 36.2] 5.305 
7 26 17.03 | 2.7775] 27 411.8] 5.510 
72Q 3.53 | 2-724} 26 58 35.1] 5.733 
7 31 49.72 | 2.7671} 26 52 46.21 5.915 
7 34 35-58 | 2-7616| 26 46 45.3] 6.116 
7 37 21.11 | 2.7560| 26 40 32.3 | 6.315 
740 6.30 | 2.7503| 2634 7.5] 6.523 
7 42 51.14 | 2.7443 | 26 27 30.8] 6.709 
7 45 35-62 | 2.7382} 26 20 42.4 | 6.903 
7 48 19.72 | 2.7320| 2613 42.4] 7.096 
751 3.45 | 2-7255| 26 6 30.9] 7.287 
7 53 46.79 | 2.7189 | 2559 8.0| 7.476 
7 56 29.73 | 27142 | 25 51 33.7! 7.664 
7 59 12.26 | 2.7054: 25 43 48.2. 7.850 
8 1 54.38 | 2.6985 IN.25 35 51.7! 8.034 
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GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. 
for Declination. 
zr Min. 








SATURDAY 209. 





bh m af 8 ° , “ | 
18 29 55.97 | 2.2652 |S. 28 10 47.9 . 
18 32 11.83 | 2.2636) 28 9 41.3 
18 34 27.59 | 2.2619| 28 8 26.4 
18 36 43.25 | 2.2601} 28 7 3.1 
18 38 58.80 | 2.2583 | 28 5 31.5 
18 41 14.24 | 2.256,/ 28 3 51.6 
18 43 29.57 | 2.2544} 28 2 3.4 
18 45 44-77 | 2.2523| 28 0 6.9 
18 47 §9.85 | 22502) 2758 2.2 
18 50 14.79 | 2.%478| 27 55 49-2 
18 52 29.59 | 2.2455} 27 53 28.1 
18 54 44.25 | 2.2431 | 27 50 58.8 
18 56 58.76 | 2.2406 | 27 48 21.3 
18 59 13.12 | 2.2380| 27 45 35.7 
IQ 1 27.32 | 2.2353 | 27 42 42.1 
IQ 3.41.36 | 2.2326| 27 39 40.4 
19 § 55-23 | 2-2298| 27 36 30.7 
19 8 8.94 | 2.2270] 27 33 13.0 
Ig 10 22.47 | 2.2239 | 27 29 47-41 
Ig 12 35.81 | 2.2009 | 27 26 13.8) 
19 14 48.98 | 2.2179 | 27 22 32.4 | 
19 17 1.96 | 2.2147] 27 18 43.1 | 
19 19 14.75 | 2.215 27 14 45-9 
19 21 27.34 | 2.2082 |S. 27 10 41.0 
SUNDAY 30. 


19 23 39-73 | 2.2048 |S.27 6 28.4 





19 25 51.92 :2.a0%| 27 2 8.1 
19 28 3.90 | 2.1979 | 26 57 40.1 
19 30 15.67 | 2.1944 | 2653 4.4 
IQ 32 27.23 | 21908} 26 48 21.2 
19 34 38.57 | 2-1872| 26 43 30.5 
19 36 49.69 | 2.1835 | 26 38 32.2 
19 39 0.59 | 2.1798 | 26 33 26.5 
19 41 11.27 |2.1760| 26 28 13.3 
19 43 21.71 | 2.1722| 26 22 52.8 
19 45 31.93 | 2-1683| 2617 25.0 
19 47 41.QI | 2.1643 | 26 11 49.9 
19 49 51.65 | 2.1603] 26 6 7.5 
19 52 1.15 | 2.1563| 26 017.9 
19 54 10.41 | 2.1523 | 25 54 21.2 
19 56 19.43 | 2-1488| 25 48 17.4 
19 58 28.20 | 2.1441 | 2542 6.6 
20 0 36.72 | 2.1399| 25 35 48.7 
20 2 44.99 | 2.1357] 25 29 23-9 
; 20 4 §3-O1 | 2.1315 25 22 §2.1 
20 7 0.77 | 21273} 25 16 13.5 
20 9g 8.28 | 2.1230/ 25 9 28.0 
20 II 15.53 | 21187 | 25 2 35.8 
2O 13 22.52 | 2.1143 | 24 55 36.8 
2O 15 29.25 | 21100 |S. 24 48 31.2 





Diff. 
for 


r Min. 


” 


1.040 
1.179 


16318 


16457 
1.596 
1.734 
1.872 


2.010 


| 2.147 


2.284 
2.420 
2.557 


| 2.693 


2.827 
2.961 
3-095 


3.361 
3-493 
3.625 
3-756 
3. 887 
4-017 
4-146 


40274 
4-403 
4-531 
4-658 
4-783 
4-908 
§-033 























Diff. Diff. 

our.| Right Ascension.| for Declination. for 
Min. 1 Min. 

MONDAY, JULY 1. 

hm i =°s8 8 | o 7 Ff ” 

O | 20 15 29.25 | 2.1r00 >: 24 48 31.2 | 7.148 
PHASES OF THE MOON. 

3.228 |__ __——— E 
d h m 
C Last Quarter .jJune 7 14 35.6 
@ New Moon . . 14 18 23.6 
> First Quarter . 21 8 38.9 
© Full Moon . 29 I 33.8 
d oh 
C Apogee June 4 0.9 
c Perigee 16 4.5 


5-157 
5.281 
5-403 
5-524 
5.646 
5-767 
5.886 
6.004 
6.122 
6.239 
6. 356 
6.472 
6. §87 
6.70% 
6.814 
6.927 
7-038 
7-148 











74 JULY, 1912. 
AT GREENWICH APPARENT NOON. 
Siderea 
2. THE SUN'S Time of] Equation of 
Day of =2 Semidi-] Time, to be 
the Week. | ,.5 ; 
a Apparent. Right Diff. for Apparent Decli- Diff. for Semidiam- M 
scension. I ur. na . ur. eter. 
hm =s s oof oof " roof 

Mon. 6 40 14.96 | 10.340JN.23 7 48.6| -— 9.93]15 45.68 
Tues. 6 44 22.98 | 10.329] 23 337-9] 10.94915 45.67 
Wed. 6 48 30.74 | 10.317] 2259 3.1] 11.95115 45.66 
Thur. 6 52 38.21 | 10.305] 2254 4.3|—12.95]15 45.66 
Frid. 6 56 45.38] 10.292] 2248 41.6| 13.94115 45.66 
Sat. 7 © 52.23] 10.278] 224255.0| 14.93]15 45.67 
SUN. 7 458.74| 10.264] 22 36 44.8 | -15.92 115 45.67 
Mon. 7 Q 4.91} 10.249] 223011.1| 16.90]15 45.68 
Tues. 7 13 10.71 | 10.233] 222314.0| 17.87/15 45.70 
Wed. 717 16.12} 10.217] 2215 53.5 | —18.83]15 45.72 
Thur. 7 21 21.12}10.200f 22 810.0] 19.79115 45-75 
Frid. 7 25 25.69| 10.181] 22 0 3.7| 20.74]15 45.78 
Sat. 7 29 29.81 | 10.162] 21 51 34.6 | —21.68115 45.82 
SON. 7 33 33-47 | 10.142] 21 42 43.0| 22.61]15 45.87 
Mon. 7 37 30.64] 10.122] 921 3329.1 | 2353115 45.92 
Tues. 7 41 39.30] 10.100] 21 23 53.2 | -24.45115 45.98 
Wed. 745 41.44] 10.078] 2113 55.3] 25.36115 46.04 
Thur. 7 49 43.04 10.055] 21 335.9] 26.25115 46.10 
Frid. 7 5344.09 | 10.032] 2052 55.2 | -27.13115 46.17 
Sat. 757 44.57|10.008] 2041 53.4| 28.01]15 46.25 
SON. 8 144.47] 9.984] 20 30 30.6] 28.87]15 46.33 
Mon. 8 543-78] 9.959] 2018 47.3 | -29.72]15 46.42 
Tues. 8 942.51] 9.934] 20 643.7] 30.57]15 46.51 
Wed. 8 13 40.65| 9.909] 19 5420.0] 31.41]15 46.60 
Thur. 817 38.18] 9.884] 19 41 36.5 | —32.23]15 46.70 
Frid. 8 21 35.10] 9.859] 19 28 33.4| 33.04]15 46.80 
Sat. 8 25 31.42] 9.834] 1915 10.9) 33.84]15 46.91 
SON. 8 29 27.14] 9.809 1Q I 29.5 | —34-63115 47.02 
Mon. 8 33 22.25] 9.784] 1847 29.3] 35.40115 47.13 
Tues. 8 37 16.76) 9.759] 183310.5| 36.16115 47.24 
Wed. 8 41 10.67] 9.734) 1818 33.5| 3691115 47-35 
Thur. 845 3.98] 9.709]N.18 3 38.6 | —37.66915 47.47 


~ 











Nors.—The mean time of semidiameter passing may be found by subtracting o*.19 from the sidereal time. 





0.243 
0.221 


0.198 


0.175 
0.151 
0.127 


0.102 
0.078 
0.053 


0.028 
0.003 
0.022 


0.047 
0.072 
0.097 
0.122 


0.147 


The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing. 
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Equation of Sidereal Time, 

































































































































































































aryel, |33 | Subteacted | DUf-for] or Rigs Aacen- 
| aa Apparent Right pee parent Dif. for | Mean Time. Sun. 
scension. eclination. I our. 
| hms o ” ” m 8 hm i =s 
Mon. 6 40 14.36 N.23 749.2 |-— 9.931 3 33-58 6 36 40.77 
Tues. 6 44 22.34 23 3 38.6 | 10.94] 345.00 | o.471 6 40 37.33 
Wed. 6 48 30.06 2259 3-9 | 11-95] 356.17 | o4591 644 33.89 
Thur. 6 §2 37.50 2254 5.2 |—-12.95] 4 7-05 | 0.4471 648 30.45 
Fnid. 6 56 44.64 22 48 42.6 | 13.94] 417-63 | 0.434 6 52 27.01 
Sat. 7 051.46 22 42 56.1 | 14.93] 427.90 | 0.421 6 56 23.56 
SUN. 7 457-95 22 36 46.0 |-15.91] 4 37-83 | 0.407] 7 © 20.12 
Mon. 7 9 4.09 22 3012.4 | 16.89] 447.41 | 0.392 7 416.68 
Tues. 713 9.87 22 2315.4 | 17.86] 4 56.63 | 0.376 7 813.24 
Wed. 717 15.25 2215 55.1 |—18.83] 5 5-45 | 0.359 712 9.80 
Thur. 7 21 20.22 22 811.7 | 19.79] 5 13-87 | 0.342 716 6.36 
Fnd. 7 25 24.77 22 O 5.5 | 20.73] 5 21.86 | 0.324 720 2.91 
Sat. 7 29 28.88 21 51 36.6 | —21.67] 5 29.41 | 0.305 7 23 59-47 
SUN. 7 33 32-52 214245.1 | 22.60] 5 36.49 | 0.285 727 56.03 
' Mon. 7 37 35-68 21 33 31.3 | 2353] 543-09 | 0.264] 7 31 52.59 
Tues. 7 41 38.33 21 23 55.5 |—24-45] 549-18 | 0.243] 7 35 49-15 
Wed. 7 45 40.46 2113 57.8 | 25.36] 554-75 | 0.221] 7 39 45.70 
Thur. 7 49 42.04 21 338.5 | 26.25] 5 59.78 | 0.198 7 43 42.26 
Fnd. 7 53 43-07 20 52 57.9 |—27.13] 6 4.26 | 0.175 747 38.82 
Sat. 7 57 43-54 20 41 56.2 | 28.01] 6 8.17 | 0.151 7 51 35.38 
SUN. 8 143.44 20 30 33.6 | 28.87] 611.50 | 0.127 7 55 31-94 
Mon. 8 542.75 20 18 50.4 |—29.72] 614.25 | 0.102 7 59 28.49 
Tues. 8 941.47 20 646.9 | 30.57] 6 16.42 | 0.078 8 325.05 
Wed. 8 13 39.60 IQ 54 23-3 | 31-40] 618.00 | 0.053 8 721.61 
( Thur. 8 17 37.13 19 41 39.9 | —32.22] 6 18.97 | 0.028 8 11 18.16 
' Frid. 8 21 34.06 19 28 36.9 | 33.03] 619.34 | 0.003] 815 14.72 
Sat. 8 25 30.39 1915 14.5 | 33-83] 619.11 | 0.022 8 19 11.28 
| | 
SUN. 8 29 26.12 IQ I 33-1 |—34.62] 6 18.28 | 0.047] 823 7.84 
Mon. 8 33 21.24 18 47 33.0 | 35.39] 616.85 | 0072] 827 4.39 
+ Tues. 8 37 15.76 18 33 14.3 | 36.15] 614.81 | 0.097] 831 0.95 
Wed. 841 9.68 18 18 37.3 | 36.91] 612.17 | o122] 8 34 57.51 
Thur. 845 3.00 | 9.709]N.18 3 42.4 |—-37.66] 6 8.94 ' 0.147] 8 38 54.06 











Diff. for 1 Hour, 
+9°.8565. 
(Table IIL) 


Norsg.--The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that north declina- 
tions are decreasing. 























76 JULY, 1912. ] 
AT GREENWICH MEAN NOON. 
THE SUN'S Mean Tim 
Ba g arithm of the Sidereal N 
ee $3 True Longitude. Redtus V printed of Diff. for 
aA 1A 
, h m 
1 | 183 | 9914 57.6 | 14 37.2 | 142.95 0.007 2040 | + 2.4] 17202 
2 | 184 | 10012 8.3 | 11 47.8 | 142.95 0.007 2089 1.7 17 16 3 
3 | 185 | ror gIg.1 | 8 58.4 | 142.96 0.007 2122 10] 17123 
4 | 186 | 102 630.1 | 6 9.2 | 142.96 0.007 2139 | +03] 17 84 
5 | 187 | 103 341.4 | 3 20.3 | 142.97 0.007 2139 | -o4] 17 44 
6 | 188 | 104 0 52.9 O 31. 6 | 142.98 0.007 2120 12] 17 O04 
7 | 189 | 10458 4.8 | 57 43.3 | 143.00 0.007 2082 |-—20] 16565 
8 | 190 | 105 5517.0 | 54 55-4 | 143.02 0.007 2024 29] 1652 5 
g | 191 | 106 52 29.7 | 52 7.9 | 143.04 0.007 1945 | 38] 1649 
10 | 192 | 107 49 42.9 | 49 20.9 | 143.06 0.007 1843 | — 4.8 1645 
II | 193 | 108 46 56.5 | 46 34.3 | 143.08 0.007 1717 5.8 16 41 
12 | 194 | 109 44 10.6 ! 43 48.2 | 143.10 0.007 1566 6.8 | 16371 
13 | 195 | 11041 25.2 41 2.6 | 143.11 0.007 1389 | —7.9 | 16331 
14 | 196 | III 3840.1 | 3817.3 | 143.13 0.007 1185 90 | 16292 
15 | 197 | 112 35 55-4 | 35 32-4 | 143-14 0.007 0954 | 102] 16252 
16 | 198 | 113 33 11.0 | 3247.8 | 143.15 0.007 0696 | -11.3 | 1621 2 
17 | 199 | 114 3026.8 | 30 3.5 | 143.16 0.007 O41I 12.4} 16173 
18 | 200 | 115 27 42.8 | 27 19.3 | 143.17 0.007 O102 | 134] 16133 
1g | 201 | 116 24 59.0 | 24 35.4 | 143.18 0.006 9769 | -14.3 | 16 94 
20 | 202 | 117 2215.5 | 21 51.7 | 143.19 0.006 9414 | 15.2] 16 54 
21 | 203 | 118 19 32.2 | 19 8.2 | 143.20 0.006 9038 | 161] 16 15 
22 | 204 | 119 1649.2 | 1625.0 | 143.22 0.006 8642 | -16.9 | 15575 
23 | 205 | 12014 6.5 | 1342.2 | 143.23 0.006 8229 | 17.6] 15535 
24 | 206 | 121 11 24.2 | 1059.7 | 143.25 0.006 7799 | 18.3 15 50 
25 | 207 | 122 842.3 | 87.6 | 143.27 0.006 7353 | -18.9 | 15 46 
26 | 208 | 123 6 1.0 | 5 36.1 | 3143.29 0.006 6892 | 19.5 | 15421 
27 | 209 | 124 320.2! 255.2 | 14332 0.006 6417 | 20.1 | 15 381 
28 | 210 ] 125 oO 40.1 O15.0 | 143.35 0.006 5927 | —20.7 15 341 
29g | 211 | 125 58 0.8 | 57 35.5 | 143-38 0.006 5424 | 21.2 15 302 
30 | 212 | 126 55 22.3 | 54 56.8 | 143.41 ‘0.006 4907 | 21.8] 15 262 
31 | 213 | 127 5244.7 | 5219.0 | 143.45 0.006 4376 | 224] 15 223 
32 | 214 | 128 50 8.0 | 49 42.2 | 143.50 0.006 3832 | -23.0] 15183 
Nortz.—The Norz.—The longitudes in the column A are referred to th in the column A are referred to the true equinox of their own date, while | Diff. for 1 } 
those in the column A’ are referred to the mean equinox of the beginning of the Bes- — 9. 829¢ 
selian Sctitious year. (Table I 


IV. 


Day of the Month. 


nun fa WN 


Oo on! 


SEMIDIAMETER. 

Noon. Midnight. 
I4 44-5 | 14 44.3 
I4 44-5 | 14 45-2 
14 46.3 | 14 48.0 
T4 50-3 | 14 53-1 
14 56.5 | 15 0.6 
I§ 5.2 | 15 10.4 
15 16.2 | 15 22.6 
15 29.5 | 15 36.7 
I§ 44.2 | 15 52.0 
15 59-9 | 16 7.6 
16 15.0 | 16 22.0 
16 28.3 | 16 33.8 
16 38.2 | 16 41.5 
16 43.5 | 16 44.2 
16 43.5 | 16 41.5 
16 38.3 | 16 34.0 
16 28.7 | 16 22.6 
16 15.9 | 16 8.9 
16 1.6] 15 54.3 
15 47.0 | 15 39.8 
I5 33-0 | 15 26.6 
15 20.5 | 15 14.9 
15 98|15 5.1 
I5 1.0 | 14 57.3 
14 54-1 | 14 51.4 
14 49-1 | 14 47.2 
14 45-7 | 14 44.6 
14 43-9 | 14 43.6 
14 43-7 | 14 44-1 
14 44.8 | 14 46.0 
14 47-6 | 14 49.5 
14 51-9 | 14 54-7 


HORIZONTAL PARALLAX. 


Noon. 


54 0.3 
54 0.2 
54 7-0 


21.5 


44-4 
16.2 


54 
54 
55 


56.8 


45-2 
39-5 


36.8 


32.4 
21.2 


55 
57 
58 
60 


60 57.6 


61 17.0 


60 
60 


59 
58 
57 


57.8 
22.5 


35-9 


43-3 
49.5 
58.4 


56 


55 
55 


12.4 


33.0 
0.7 


35-6 
17.1 


54 
54 
54 


58.3 
57-2 

1.5 
11.5 


53 
33 
54 
54 


54 27.4 
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Diff. for 
1 Hour. 


Midnight. 


Diff. for 


t Hour. 


UPPER TRANSIT. 


Meridian of 
Greenwich.: 


Diff. for 
1 Hour. 


(7 


AGE, 





Noon. 


et ee 


—0.14 
+0.14 
0.44 


+0.78 
1.14 
I.51 


+1.86 
2.15 
2-34 


+2. 38 
2.20 
1.80 


+1.18 
+0.41 
—0.41 


—I.16 


1.73 
2.10 


—2. 24 
2.20 
2.03 


—1.79 
1.50 
1.19 


—0.g1 
0.64 
0. 39 


—0.15 
+0.06 
0. 30 
0.54 


+0.80 


’ 


53 
54 
54 


54 
54 
55 


56 


57 
58 


59 


59 
60 


61 
61 
61 


60 
60 


59 


58 
57 
56 


55 
55 
54 


54 
54 
54+ 


53 
53 
54 
54 


54 


5.1 
58. 


41.3 
9.6 
19.5 
9-7 
41.9 


10.0 


16.3 
23.4 
34-7 


51.8 
15-9 
47-3 


25-5 


10.2 
0.8 


57.1 
58.7 


18.7 


37.8 


0.00 
+0. 28 
0.60 


+0.96 
1.32 
1.69 


+2.02 
2.26 


2.39 


+2. 32 
2.03 
1.51 


+0.81 
0.00 
—o.80 


—1.47 
1.94 
2.20 


—2.24 
2.13 
1.92 


—1.64 


1.35 
1.05 


—0.77 
0.51 
0.27 


—0.05 
+0.18 
0.42 
0.66 


+0.94 


h m 
14 5.8 
14 51.1 
15 33.9 


16 14.9 
16 55.3 
17 36.0 


18 18.5 
IQ 4.2 
19 54:5 


20 50.7 
21 52.8 
22 59.1 


é 
o 6.2 
I 10.4 


2 97 
3-7 
53-4 


Ww Oo 


49.5 
26.3 
12.2 


59:3 
48.1 


38.9 


1° hs Eon) An 


9 “39.9 
IO 23.0 
II I4.0 


I2 2.9 


I2 49.0 
13 32.6 


14 14.0 
T4 54-3 


™m 


1.94 
1.83 


1.74 


1.68 
1.68 
1.72 


1.83 


1.99 
2.21 


2-47 
2.69 


2.80 


2-76 
2.58 


2-35 
2. I5 
2.01 


1.92 
1.90 
1.93 


1.99 
2.08 
2.15 


2.18 
2.16 
2.09 


1.98 
1.87 


1.77 
1.70 


1.67 


16.2 
17.2 
18.2 


19.2 
20.2 
21.2 


22.2 
23.2 
24.2 


25.2 
26.2 
27.2 


28.2 
29.2 
1.0 


2.0 . 
3.0 
4.0 


5.0 
6.0 


7.0 


8.0 


9.0 
10.0 


' Ilo 


12.0 
13.0 


14.0 
15.0 
16.0 
17.0 


18.0 
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XI. 


Hoar., Right Ascension. 


GREENWICH MEAN TIME. 


JULY, 1912. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Se ed 


re) 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
It 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


22 
23 


CONIA hwW NM O 


ee ee ee ee ee ee ee ee 
BPRS wMQIADeRwWHHNSO 





for 
t Min. 





MONDAY a9. 


Declination. 


hm =“s 8 °°" 
20 52 32.69 | 2.0288 S.22 19 17.3 
20 54 34-29 | 2.0844| 2210 8.1 
20 56 35-62 | 2.0201 | 22 0 53.2 
20 58 36.70 | 2.0158! 21 §1 32.7 
2I O 37.52 | 20115 | 2142 6.6 
2I 2 38.08 | 2.0072; 21 32 35.0 
ZI 4 38.38 | 2.0028) 21 22 57.9 
2I 6 38.42 | x.9985| 21 13 15.5 
21 8 38.20 | x.9992/) 22 3 27.7 
ZI 10 37.73 | t-9900| 20 53 34.6 
21 12 37.00 | 1.9858 | 20 43 36.2 
2I 14 36.02 | 1.9815 | 20 33 32-7 | 
21 16 34.78 | 1.9773| 20 23 24.0 
21 18 33.29 | 1.9732| 2013 10.2 
2I 20 31.56 | 1.9690; 20 2 51.4 
ZI 22 29.57 | 13-9648; 19 52 27.6 
ZI 24 27.34 | 1.9607/ 19 41 58.9 
21 26 24.86 | 1.9367} I9 31 25.3 
21 28 22.14 | 1.9526] 19 20 46.8 ! 
2I 30 19.17 | 1.9485 | 19 10 3.6 
2I 32 15.96 | 1.946| 18 59 15.7 
ZI 34 12.52 | 1.9406) 18 48 23.1 
21 36 8.83 | :.9366! 18 37 25.8 
2x 38 4.91 | 1.9327 |S.18 26 24.0 
TUESDAY 30. 
2xr 40 0.76 | 1.9288 |S.18 1§ 17.7 
2I 41 §6.37 | 3-925909| 18 4 6.9 
2I 43 $1.76 | s.9212] 17 52 51.7 
2X 45 46.92 | 1.9174 | 17 41 32.2 
2i 47 41.85 | 1.9137| 17 30 8.3 
21 49 36.56 | 1.9100| 17 18 40.2 
21 51 31.05 | 1.9063} 17 7 7.9 
21 53 25-32 | 1-90277| 16 55 31.4 
2I 55 19.37 | 1-899r 16 43 50.8 
21 57 13.21 | 1.8956! 16 32 6.2 
2159 6.84 | 1.8921| 16 2017.5! 
22 1 0.26 | 1.8887| 16 8 24.9 | 
22 2 53-48 | 1.8852} 15 56 28.4 
22 446.49 | 1.8818} 15 44 28.1 
22 6 39.30 | 1.8786} 15 32 23.9 
22 8 31.92 | 1.8753| 15 20 16.0 
22 10 24.34 | 1.872: 15 8 4.4 
22 12 16.57 | 1.8689} I4 55 49.2 
2214 8.6% | 1.8658} 14 43 30.4 
2216 0.47 | 1.8627| 14 31 8.0 
22 17 52.14 | 1.8597 14 18 42.1 
22 19 43-63 | 1.8567| 14 6 12.7 
22 ZI 34-94 | 3.8538} 13 53 39-9 
22 23 26.08 | 1.899] 1341 3.8 
22 25 17.05 | 1.8481 |S.13 28 24.4 





Diff. 
for Hour.| Right Ascension. 
1 


in. 


g. 106 
Q- 20 
9-295 
9. 388 
9.481 
9-573 
9. 663 
9-752 
g. S4r 
9-929 
10.016 
10. 102 
10. 187 
10.272 
10. 355 
10. 437 
10.519 
10. 6o1 
10. 681 
10.759 
10,838 
10.916 
10.993 
13.067 


11.142 
11.216 
11.289 
11. 363 
11.433 
II. §03 
11.573 
1x.642 
11.710 
13.777 
12.844 
12.909 
11.973 
12.037 
12.101 
12.163 
12.223 
12,283 
12.343 
12.402 
12.461 
12.518 
12.574 
12.629 
12.684 


Cr Aurh WN mw O 


OVeA 


AAA 





Diff. 
r 


fo 
x Min. 





Declination. 


WEDNESDAY 31. 


hme =°s 
22 25 17.05 
2227 7.85 
22 28 58.49 
22 30 48.97 
22 32 39.29 
22 34 29.46 
22 36 19.48 
22 38 9.35 
22 39 59.08 
22 41 48.66 
22 43 38.11 
22 45 27.42 
22 47 16.61 
2249 5-67 
22 50 54.60 
22 52 43.42 
22 54 32.12 
22 §6 20.71 
2258 9.20 
22 59 57-58 
23 I 45.86 
23 3 34-04 
23 5 22.13 
23 7 10.13 


23 8 58.05 





8 
1.8481 |S.13 28 24.4 


1.8453 
1.8427 
1.8400 
1.8374 
1.8349 
1.8924 
1.8300 
1.8276 
1.8253 
1.830 
1.8208 
1.8187 
1.8166 
x.8146 
1.8127 
1.8108 
1.8090 
1.8072 
1.8055 
1.8038 
1.8022 
1.8007 


13 15 41.7 
13 2 55.8 
1250 6.7 
12 37 14.5 
12 24 19.3 
I2 II 21.0 
Ir 58 19.8 
It 45 15.6 
Ir 32 8.6 
1r 18 58.7 
II 
IO 52 30.6 
IO 39 12.5 
10 25 51.8 
10 12 28.4 


5 46.0 


959 2-5 
9 45 34-1 
9 32 3.2 
9 18 29.9 
9 4 54-3 
8 51 16.3 
8 37 36.1 


1.7993 |S. 8 23 53.6 
THURSDAY, AUGUST 1. 
1.7980 |S. 8 10 8.9 | 13.763 


PHASES OF THE MOON. 


Last Quarter 


New Moon 


First Quarter 


Full Moon 


Apogee . 
Perigee 
Apogee 


85 


Diff. 
for 
1 Min. 





12.684 
12.738 
12.792 
12.844 
12.895 
12.946 
12.996 
13-045 
13.093 
13.142 
13.188 
13.234 
13.279 
13.323 
13. 367 
13.411 
130453 
13-494 
13.585 
13-574 
13-619 
13.652 
13.689 
13-727 


qd h m 

July 7 4 46.9 
- . I4 I 13.2 
20 17 18.4 

28 16 28.2 

d h 

. july 1 12.6 
» « + I4 12,0 
28 16.8 





86 
3. 
Day of 3% 
the Week. bs 

Q 

Thur. I 
Frid. 2 
_ Sat. 3 
SUN. | 4 
Mon. 5 
Tues. 6 
Wed. 7 
Thur. | 8 
Frid. 9 
Sat. 10 
SUN, | 11 
Mon. | 12 
Tues. | 13 
Wed. | 14 
Thur. /15 
Frid. | 16 
Sat. 17 
SON, | 18 
Mon. | 19 
Tues. | 20 
Wed. _s§2i 
‘Thur. | 22 
Frid. | 23 
Sat. 24 
SUN. | 25 
Mon. | 26 
Tues. | 27 
Wed. | 28 
Thur. | 29 
Frid. | 30 
Sat. 31 


SUN. 3? 


Nore.—The mean time of semidiameter passing may be found by subtracting 05.18 from the sidereal time. 


AUGUST, 1912. 


AT GREENWICH APPARENT NOON. 


THE SUN'S 


Apparent Right | Diff. for} Apparent Decli- 


Ascension. 


hms 

845 3.98 
8 48 56.70 
8 52 48.82 


8 56 40.36 
Q 0 31.32 
9 421.70 


g 811.50 
QI2 0.72 
9 15 49-37 


9 19 37-45 
9 23 24.97 
9 27 11.93 


Q 30 58.34 
9 34 44.19 
9 38 29.48 


9 42 14.22 
9 45 58.43 
9 49 42.11 


9 53 25-27 
957 7-93 
IO 0 50.09 


IO 4 31.77 
10 812.98 


10 II 53.74 


10 15 34-07 
10 I9 13.99 
10 22 53.51 


10 26 32.64 
10 30 11.41 
10 33 49.84 
10 37 27-95 


IO 41 5.75 


our. 





8 
9-709 
9.684 
9-659 


9-635 
9-611 


9. 587 


9-563 
9-539 
9-515 


9-492 
9-459 
9-445 


9-422 
9. 399 
9.376 


9.353 
9-331 
9. 309 


9-288 
9.267 
9-247 


9.227 
9.208 


9.190 


9.172 
9-155 
9-139 


9-123 
g. 108 
9-094 
g.o81 


nation. 


N.18 3 38.6 


17 48 25.9 
17 32 55.8 


1717 8.5 
17 I 4.3 
16 44 43.5 


1628 6.4 
16 11 13.2 


1554 4-3 


15 36 40.0 


I§ 1g 0.5 
15 1 6.3 


14 42 57-7 
14 24 35.0 
14 5 58.5 


1347 8.6 
1328 5.6 
13 8 50.0 


I2 49 21.9 
12 29 41.8 


I2 949.8 


11 49 46.4 


II 29 31.9 
Ir g 6.6 


10 48 30.8 


10 27 44.8 
10 6 48.8 


9 45 43-2 
Q 24 28.3 
9 3 44 
8 41 31.7 


9.069 N. 8 19 50.7 


Diff. for 
x Hour. 


—37.66 
38.39 
39-11 


40.52 
41.21 


—41.88 
42-54 
43-19 


—43-83 
44-45 
45-06 


—45-65 
46.23 
46.79 


—47-34 
47-89 
48.42 


—48.93 
49-42 
49-90 


—59-37 
50.83 
51.28 


—51.71 
52.12 
52-53 


52-93 
53-31 
53.68 


54-04 


—54-39 


Semidiam- 
eter. 


15 47.47 
15 47.59 
15 47.72 


15 47.85 
15 47-98 
15 48.11 


15 48.25 
15 48.40 
15 48.54 


15 48.69 
15 48.85 
15 49.01 


15 49.18 
15 49.36 
15 49-54 


15 49.72 
15 49.91 
15 50.10 


15 50.29 
15 59-49 
15 50.69 


15 50.89 
15 51.10 


15 51.31 


15 51.52 
15 51-74 
15 51.95 


15 52.17 
15 52.38 
15 52-60 
15 52.82 


15 53-95 


Sidereal 

Time of 

Semidi- 

ameter 
assing 
Me- 


ridian. 


66.62 
66.53 
66.45 


66.36 
66.27 
66.18 


66.09 
66.01 


65.92 


65.84 


65-75 
65.67 


65.59 
65.51 
65.43 


65.36 
65.28 
65.21 


65.14 
65.07 
65.00 


64.94 
64.87 
64.81 


64.75 
64.69 


64.63 


64.57 
64.52 
64.47 
64.42 


64.38] O 1.54 


uation of 
T ime. to be 


Added to 


Apparent 
ime. 


m™m 8 

6 8.92 
6 5.09 
6 0.68 


5 55-67 
5 50.08 


5 43-91 


5 37.16 


5 29.85 


5 21.97 


5 13-52 
5 45! 


4 54-94 


444.82 


4 34.14 


4 22.91 
4 11.13 
3 58.81 
3 45-97 


3 32.62 


3 18.76 
3 4-40 


2 49.56 
2 34.26 
218.51 


2 2.33 


I 45-74 


I 28.75 


I 11.38 
O 53-64 
O 35.56 
017.16 





Diff. 
for 


Sub ed 
ubtract 
rom r Hour. 





0.147 
0.172 


0.197 


0.222 
0.245 
0.269 


0.293 
0. 317 
0.341 


0. 364 
0. 387 


0.410 


0.433 
0.456 
0.479 


0. 502 
0.524 
0. 546 


0. 567 
0. §88 
0.608 


0.628 


0.647 
0.665 


0.683 
0.700 
0.716 


0.731 
0.746 
0.760 
0-773 


0.785 


The sign — prehxed to the hourly change of declination indicates that north declinations are decreasing. 


Il. AUGUST, 1912. 87 
AT GREENWICH MEAN NOON. 








Equation of 

























2 THE SUN'S Time, to be Sidereal Time, 
Day of 1°26 Subtracted | Diff. for] or Right Ascen- 
the Week. == from 1Hour.]| sion of Mean 
P| Apparent Right | Diff for [Apparent Declina-| Diff. for] Added to Sun. | 
scension. 1 Hour. tion. 1 Hour. | Mean Time. 














h m co hm =. 
845 3.00 | 9.709]N.18 3 42.4 | —37.66 8 38 54.06 










































| m 8 

Thur. I 6 8.94 

Fnid. 2) 848 55.73 | 9.684] 17 4829.8 | 38.39] 6 5.11 8 42 50.62 
Sat. 3] 85247.87 | 9.660] 17 3259.7 | 39.11] 6 0.70 | o197] 8 4647.18 
SON. | 4] 8 5639.42 | 9.636] 171712.4 |—39.82] 5 55-69 | 0221] 8 5043.73 
Mon. 51 9 030.39} 9612] 17 1 8.2 | 40.52] 550.10 | 0.245] 8 54 40.29 
Tues. | 6] 9 420.78 | 9.588] 164447.4 | 41.21] 5 43-93 | 0269] 8 58 36.84 
Wed. 71 9 810.59 | 9.564] 1628 10.3 |—41.88] 5 37.19 | 0.293] 9 2 33.40 
Thur. 8f 911 59.84 | 9540} r61117.1 | 42.54] 5 29.88 | 0317] 9g 629.96 
Frid. 9 15 54 8.1 | 43-19] 5 22.00 | 0341] 9 10 26.52 











915 48.51 | 9.516 
Sat IOf 9g 19 36.62 | 9.493] 15 3643.8 | -43.83] 5 13.55 | 0-364] 9 14 23.07 
SOM. |11] 9 2324.17 | 9.470] I519 4.3 | 44-46] 5 4.54 | 0.387] 9 18 19.63 
Mon. [12] 92711.16 | 9.446] 15 110.0 | 45.071 454.97 | o410] 9 22 16.18 
Tues. [13] 9 3057-59 | 9-423[ 1443 1.3 |-45.66] 444.85 | 0.433] 9 2612.74 
Wed. [14] 9 3443-46 | 9-400] 14 24 38.5 | 46.24] 434-17 | 0.456] 9 30 9.29 
Thur. |15] 938 28.78 | 9.377] 14 6 1.9 | 46.80] 422.94 | 0479] 934 5.85 
Frid. |16] 9 4213.56 | 9.354] 1347 11.9 |-47-35] 4.11.16 | 0.502] 938 2.40 
Sat. 171 945 57-81 | 9.332] 1328 8.8 | 47.89] 3 58.85 | 0.5247 941 58.96 
SON. {181 9 49 41.53 | 9.310] 13 853.0 | 48.42] 3.46.01 | 0.546] 9 45 55.52 
Mon. {|19] 9 5324-73 | 9-289] 1249 24.8 |-48.93] 3 32-65 | 0.567] 9 49 52.07 
Tues. {20] 957 7.42 | 9.268] 1229 44.5 | 49.42] 318.79 | 0.588} 9 53 48.63 
Wed. | 21] 10 049.62 ! 9.248] 12 952.4 | 49.90] 3 4.43 | 0.608] 9 57 45.18 
Thur. [22] 10 431.34 | 9-229] 1149 48.8 |—50.38] 249.59 | 0.628] IO I 41.74 
Fd. [23] 10 812.59 | 9.210] I1 29 34.1 j 50.84] 2 34.29 | 0.647} IO 5 38.29 
Sat. 24] IO II 53.39 | g-tgtf 11 Q 8.6] 51.29] 218.54 , 0.665] 10 9 34.85 
SUN. |25] 1015 33.76 | 9.173] 1048 32.6 |-51.72] 2 2.36 | 0.683] 1013 31.40 
Mon. | 26] 1019 13.72 | 9.156] 1027 46.3 | 52.14] 145.76 | 0.700[ 1017 27.96 
Tues. | 27] 10 22 53.28 | 9.140 10 650.1 | 52.55] 1 28.76 | 0.716] 1021 24.51 
Wed. | 28] 10 26 32.46 | 9.125 9 45 44.3 |—-52.04] 1 11.39 | 0.731] 1025 21.06 
Thur. | 29] 10 3011.27 | 9.110 Q 24 29.1 | 53.32] 053.65 ! 0.746] 1029 17.62 
Frid. | 30] 10 33 49.75 | 9.096 9 3 49 | 53-69] © 35.57 | 0.760] 10 33 14.17 
Sat. 31] I0 37 27.90 | 9.083 8 41 32.0 | 54.04] 017.17 | 0.773] 10 37 10.73 
SUN. |32] 1041 5.75 | 9.071] N. 819 50.7 |-54.39} O 1.54 | 0.785] I041 7.28 





De ee 





Nors.—The semidiameter for mean noon may be assumed the same as that for apparent noon. § Diff. for 1 Hour, 
The sign — prefixed to the hourly change of declination indicates that north declina- +9°.8565. 
tions ate decreasing. (Table III.) 
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AUGUST, 1912. 


IV. 


Day of the Month. 


w 


Aw > 


oO oom 


15 21.1 
15 9.2 
14 59. 


14 52.4 
14 47.6 
14 45.0 


14 44-4 
14 45-4 
14 48.0 


I4 51-9 
14 57.0 
15 3-3 
15 10.8 


15 19-5 


Midnight. 


14 
15 
15 


15 
15 
15 


16 
16 


16 
16 
16 


16 
16 
16 


15 
15 
15 


15 
15 
14 


14 
14 
14 


14 
14 
14 


14 
15 
15 
15 


15 


21.7 


34-4 
48.5 


3.1 
17.4 
29-9 


39-1 
43.8 
43-3 


37-4 
27.0 


13.4 


58.1 


42.5 
27.8 


14.9 
55-7 


49-7 
46.0 


44-5 


44-7 
46.5 
49.8 


54:3 
0.0 
6.9 

15.0 


24.3 


AUGUST, 1912. 


GREENWICH MEAN TIME. 


Noon. 


THE MOON'S 


r Hour. 


SEMIDIAMETER. HORIZONTAL PARALLAX. 


Diff. for 
1 Hour. 


UPPER TRANSIT. 


Meridian of 
Greenwich. 


| | ee | 9 


56 8.7 


+0.80 | 54 
1.08 | 55 
1.37 | 55 

+1.67 | 56 
1.94 | 57 
2-15 | 57 

+2.25 | 58 
2.18 | 59 
1.91 | 60 

+1.41 | O1 

+0.72 | 61 

—-0.09 61 

—o.89 | 60 
1.59 | 60 
2.08 | 59 

—2.35 | 58 
2-38 | 57 
2.25 | 56 

-1.99 | 55 
1.65 | 55 
1.28 | 54 

—O.gI | 54 
0-57 | 54 

0.24 | 54 

+0.04 | 54 
0.28 | 54 
0.50 | 54 

+0.69 | 54 
0.87 | 54 
1.05 | 55 
1.24 | 55 

+1.42 | 56 


+2.23 


1.68 


+1.09 
+0. 32 
—-O. 50 


—1.26 
1.86 
2.24 


—2.39 
2-33 
2.13 


—1.83 


1.47 
I.I0 


—0.73 
0.40 
—0.10 


+0.16 


0.39 
0.60 


+0.78 
0.96 
1.15 
1.33 


+1.§2 


35-4 
44.0 


49-3 
51.2 


0 48.5 


N 


Oooo NN An > > Ww 


IO 
12 
I2 
13 
14 
14 


15 


41.4 
31.0 


18.8 
6.1 


54-0 


43-3 
34-2 
26.3 


18.7 
10.2 


59.8 


46.7 
31.1 


13.3 | 


54-1 
34.3 
15.0 
57-4 


42.6 | 
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AGE. 


Noon. 





18.0 
19.0 
20.0 


21.0 
22.0 
23.0 


24.0 


26.0 


bm O 


OIA APY 


oe oe | 
mt 910 


= et me 


SION PEP ‘ : ¢ 
NSOONININTNS NNN OONNN ONNN ONNN ONIN 


—— = et 


a 
‘ 
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How. 
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AUGUST, 1912. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 


THURSDAY 1. 














Diff. 
Declination. for our. 
Min. 


t 








Diff. 
Right Ascension.| for 
1 Min. 





Declination. 








SATURDAY 3. 


e ’ ” 


hms s o hm i=“*°s 8 | 
23 8 58.05 | 1.798 |S. 810 8.9 | 13.763] © | © 35 1.40 | 1.8166 N. 3 17 38.9 
23 10 45.89 | 1.7967 7 56 22.1 | 13.7988f | O 36 50.46 | 1.8188 3 32 15.1 
23 12 33-65 | 1.7953 7 42 33-2] 13.8827 2 | © 38 39.66 | 1.8212 3 46 51.1 
23 14 21.33 | 1.7942 7 28 42.3 | 13.868 3 | © 40 29.01 | 1.8237 4 1 26.9 
23 16 8.95 | 1.7932 7 14 49-3 | 13.899) 4 | © 42 18.51 | 1.8062 416 2.5 
23 17 56.51 | 1.7921 7 0 54.4| 13.9311 5 | 044 8.16 | 1.8288 4 30 37-9 
23 19 44.00 | 3.7911 6 46 57.6 | 13.9621 6 | O45 57.97 | 1.8326 4 45 13.0 
23 21 31.44 | 1.7902 6 32 58.9 | 13-993] 7 | © 47 47-95 | 1.8344 4 59 47-7 
23 23 18.82 | 1.7893 6 18 58.4 | 14.023] 8 | 0 49 38.10 | 1.8373 § 14 21.9 
23 25 6.16 | 1.7686 6 4 56.1 | 14.052] 9g | © 51 28.42 | 1.8403 5 28 55.7 
23 26 53.45 | 1.7878 5 50 §2.1 | 14.081 10 | O 53 18.93 | 1.8433 5 43 29.0 
23 28 40.70 | 1.7872 5 36 46.4 | 14.109] IT | 055 9.62 | 1.8464 5 58 1.6 
23 30 27.92 | 1.7867 5 22 39.0] 14.136] 12 | © 57 0.50 | 1.8497 6 12 33.6 
23 32 15.10 | 1.7862 5 8 30.1 | 4.162] 13 | © 58 51.58 | 1.8530 627 4.9 
23 34 2.26 | 1.7858 4 54 19.6 | 14.188] 14 I O 42.86 | 1.8563 6 41 35.5 
23 35 49-40 | 1.7855 440 7.6] r4.213 9 15 I 2 34.34 | 1.8598 656 5.2 
23 37 360.52 | 1.7852 4 25 54-1 | 14.237 | 16 I 4 26.04 | 1.8634 7 10 34.1 
23 39 23.62 | 1.7849 4 Il 39.2 | 14.260] 17 I 6 17.95 | 1.8671 725 2.1 
23 41 10.71 | 1.7848 3.57 22.9 | 14.282] 18 1 8 10.09 | 1.8709 7 39 29.1 
23 42 57-80 | 1.7848 343 5-3 | 14-304] 19 I 10 2.46 | 1.8747 7 53 55-1 
23 44 44.88 | 1.7848 3 28 46.4 | 14.828] 20 | 1 II 55.05 | 1.8786 8 8 20.0 
23 46 31.97 | 1.7849 3 14 26.3 | 14.345 | 21 I 13 47.89 | 1.8827 8 22 43.8 
23 48 19.07 | 1.785: 3.0 5.0 | 14.365 | 22 I 15 40.97 | 1.8867 8 37 6.3 
23 50 6.18 | 1.7853 |S. 2 45 42.5 | 14.384] 23 | °I 17 34.29 | 1.8908 IN. 8 51 27.6 
FRIDAY 2. SUNDAY 4. 
23 51 53-31 | 1.7857 |S. 2 31 18.9 | 14.402] O | 1 19 27.87 | 1.8952 |N. g 5 47.6 
23 53 40.46 | 1.7860 216 54.3 | 14-419] I I 21 21.71 | 1.8995 9 20 6.2 
23 55 27.63 | 1.7865 2 2 28.6, 14.436] 2 I 23 15.81 | 1.9039 9 34 23-3 
23 57 14.84 | 1.7871 148 2.0 | 14-452] 3 I 25 10.18 | 1.9085 9 48 39.0 
2359 2.08 | 1.7877 I 33 34.4, 14-467] 4 127 4.83 | 1.9132] 10 2 53.1 
O O 49.36 | 1.7883 IT1Q 6.0] 14.480] 5 1 28 §9.76 | 1.9178} I017 5.5 
O 2 36.68 | 1.7891 I 4 36.8 | 14.493] 6 I 30 54.97 | 1.9227] 10 31 16.2 
O 4 24.05 | 1.7900 0 50 6.8} 14.507] 7 I 32 §0.48 | 1.9276 IO 45 25.2 
Oo 611.48 | 1.7909 O 35 36.0/| 14.519 | 8 I 34 46.28 | 1.9325 10 59 32.4 
Oo 7 58.96 | 1.7919 O2I 4.5] 14.5307 9g I 36 42.38 | 1.9375 | I1 13 37-7 
© 9 46.51 | 1.7930 'S. 0 6 32.4 | 14.540] 10 | 1 38 38.78 | 1.9427] II 27 41.0) 
O Il 34.12 | t.7942 N. 0 8 0.3] 14.550] IZ | 1 40 35.50 | 1.9480] II 41 42.3 
O 13 21.81 | 1.7954 O 22 33.6 | 14.559] 12 I 42 32.54 | 1.9533 Ir 55 41.5 
O15 9.57 | 1.7967 O 37 7-4, 14.867] 13 I 44 29.90 | 1.9587 12 9g 38.6 
O 16 57.41 | 1.7981 O 51 41.6 | 14.5749 14 I 46 27.58 | 1.9642] 12 23 33.4 
© 18 45.34 | 1.7996 I 6 16.3 © 14.581 | 15 I 48 25.60 | 1.9698 | 12 37 25.9 
O 20 33.36 | 3.8012 I 20 51.3 | 14.586 | 16 | I 50 23.96 | 1.9755; 12 51 16.1 
O 22 21.48 | 1.8028 | I 35 26.6 | 14.591 | 17 I §2 22.66 | 1.9813 13 5 3-9 
O24 9.70 | 1.8045 I 50 2.2 | 14.596] 18 | I 54 21.71 | 1.9872| 143 18 49.1 
O 25 58.02 | 1.8063 2 4 38.1 | 14.599] 19 I 56 21.12 | 1.9931 13 32 31.7 
O 27 46.46 | 1.8082 219 14.1 | 14.601 | 20 | 1 58 20.88 | 1.999: 13 46 11.7 
O 29 35.01 | 1.8102 2 33 50.2 | 14.603 | 21 2 O 21.01 | 2.0052 ! 13 59 48.9 
O 31 23.68 | 1.8122 2 48 260.4 | 14.604 | 22 2 221.51 | 2.011%! 14 13 23.4 
O 33 12.47 | 1.8143 3 3 2.7 | 14.6069 23 | 2 4 22.38 | 2.0177; 14 26 §5.0 
O 35 1.40 | 1.8166 |N. 3 17 38.9 | 14.6031 24 | 2 6 23.63 | 2.0240 |N.14 40 23.6 











for 
I 


Diff. 
Min. 


14.603 
14.602 
34.598 
14-596 
14.592 
14-587 
54.981 
14-574 
14-567 
14-559 
14-549 
14.538 
14-527 
14.516 
14.908 
14.488 
14-474 
14.458 
14.442 
14.424 
14.406 
14.386 
14.365 
14-344 


14. 322 
14.298 
14.273 
14.248 
14.222 
14-193 
14.164 
14.135 
14.104 
14.072 
14.038 
14.004 
13.969 
13.932 
13.894 
13.856 
13.816 
13.778 
13.732 
13.688 
13.643 
33.597 
13.551 
13.502 
130452 
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AUGUST, 1912. 
GREENWICH MEAN TIME. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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AUGUST, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Vol. AUGUST, 1912. 


GREENWICH MEAN TIME. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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GREENWICH MEAN TIME. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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AUGUST, 1912. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT AND DECLINATION. 


XII. 


AUGUST, 1912. 
GREENWICH MEAN TIME. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION, 


19127 


98 SEPTEMBER, 1912. I 
ATG APPARENT NOON. 


Nore.—The mean time of semidiameter passing may be found by subtracting o*.18 trom the sidereal time. 
‘The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing” 
south declinations increa 








SEPTEMBER, 1912. 99 
AT GREENWICH MEAN NOON. 















































£ £ THE SUN’S Equation of ‘ Sidereal Time, 
. 38 Time. to be | Diff for] or Right Ascen- 
s= Apparent Right . | Diff. for Apparent I Declina- | Diff. for | Mean Time. Sun. 
| Ascension. t Hour. 1 Hour. 
| h m 8 o ” ” m 8 8 hmieé=°3 
| Ij 1041 5-75 9-071 N. 8 IQ §0.7 |—-54-39] O 1.54 | 0.785 IO 4I 7.28 
| 2 1044 43.31 | 9.060 758 1.3 | 54.72] 020.53 | 0.797] 1045 3.84 
| 34 1048 20.61 | 9.049 736 4.0 | 55.04] © 39.79 ! 0.808} 1049 0.39 
| 4] 1051 57-66 | 9.039] 713 59-1 |-35-35| 0 59-29 | 0817] 10 52 56.95 
| 54 1055 34.48 g.030 6 51 47.1 55-64] I 19.02 | 0.826] I0 56 53-50 
67 10 5911.08 | 9.022 6 29 28.2 | 55.92] 1 38.97 | 0.835] II O 50.05 
71 11 247.49 | 9.074 6 7 2.7 |-56.19] 159.11 | 0843] Ir 446.61 
8] 11 623.73 | 9.006 544 31.0 | 56.44] 219.43 | 0850] Ir 8 43.16 
| 91 II 959.81 | 9.000 5 21 53.4 | 56.68] 2 39.91 | 0.856] II 12 39.72 
| 10] 1X 13 35-74 | 8.994 459 10.3 |—56.90] 3 0.54 | 0.862] Ir 16 36.27 
‘IEE 11 1711.53 | 8.989 4 36 22.0 | 57.11] 3 21.30 | 0.867] ITI 20 32.82 
IZ] II 2047.20 | 8.984 413 28.9 | 57.30] 342.18 | 0.872] II 24 29.38 
13] II 2422.77 | 8.980 3 50 31.4 |—57-48] 4 3.16 | 0.876] 11 28 25.93 
| 14] 11 27 58.25 | 8.977 32729.9 | 57.64] 424.23 | 0.879] II 32 22.49 
115] 11 31 33-66 | 8.974 3 424.7 | 57-79] 445.38 | 0882] II 3619.04 
| , 
'16] 11 35 9.02 | 8.972 241 16.1 |-57.92] 5 6.57 | 0.884] II 4015.59 
| 17] 11 38 44.34 | 8.971 218 4.5 | 58.04] 527.80 | 0.885] I1 4412.15 
18] 11 4219.65 | 8.971 I 5450.3 | 58.141 5 49.05 | 0.885] 1148 8.70 
| 
'igl 11 45 54.96 | 8.972 I 31 33-7 |-58.23| 610.29 | 0.884] 1152 5.25 
|20 II 49 30.30 | 8.973 1 815.2 | 58.31] 6 31.50 | 0.883] 1156 1.81 
21] 11 53 5-69 | 8.975 O44 55.0 | 58.37] 6 52.67 | 0.880} II 59 58.36 
| 22 II 5641.15 | 8.9791N. 0 21 33.4 |—-58.42] 713.77 | 0.877] 12 354.92 
.23] 12 016.70 | 8.984] S. 0 149.2 | 58.46] 7 34.77 | 0.873] I2 7 51.47 
| | 24 I2 352.36 | 8.989 0 2512.5 | 58.48] 7 55.66 | 0.867] 12 11 48.02 
las I2 728.16 | 8.995 0 48 36.1 |—58.49] 816.41 | 0.861] 1215 44.58 
26] 1211 4.13 | 9.002 III 59.8 | 58.48] 8 37.00 | 0.854] I2 19 41.13 
27 12 14 40.28 | 9.or1 I 35 23.2 | 58.46] 857.40 | 0.846] 12 23 37.68 
i287 12 18 16.64 | 9.020 I 58 46.0 | -58.431 917.60 | 0.837] 12 27 34.24 
: | 29 12 21 53-23 | 9.030 222 7.9 | 58.39] 9 37.56 | 0.826] 12 31 30.79 
|3° I2 25 30.07 | 9.041 245 28.6 | 58.33] 9 57.27 | 0.815] 12 35 27.34 
/ 131, 1229 7.19 | 9.053] S. 3 847.7 10 16.70 I2 39 23.90 


Diff. for r Hour, 
+9°.8565. 
(Table IIL) 


34 en \ 
4%. S 


~The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that north declina- 
tions are decreasing; south declinations increasing. 
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SEPTEMBER, 1912. 





SEMIDIAMETER. 
Toon. Midnight. 
19.5 | 15 24.3 
29-4 | 15 34.8 
40.5 | 15 46.3 
52.3 | 15 58.4 
4.4 | 16 10.3 
16.0 | 16 21.2 
25-9 | 16 29.9 
33-1 | 16 35.3 
36.4 | 16 36.4 
35-2 | 16 32.9 
29.4 | 16 24.9 
19.5 | 16 13.3 
6.5 | 15 593 
51.8 | 15 44.3 
36.9 | 15 29.7 
22.8 | 15 16.3 
10.4 | 15 5.1 
0.4 | 14 56.4 
53-9 | 14 509-3 
48.3 | 14 47.0 
46.3 | 14 46.2 
46.6 | 14 47.6 
49-9 | 14 50.9 
53-2 | 14 55.8 
58.7 | 15 1.9 
5-3 | 15 89 
12.6 | 15 16.4 
20.3 | 15 24.3 
28.3 | 15 32.4 
36.5 | 15 40.7 
44-9 | 15 49-1 
53-3 | 15 57-5 


SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 


‘ HORIZONTAL PARALLAX. 


Noon. 


56 
56 
57 
58 
58 
59 


60 
60 
60 


60 


8.7 
45-2 
25-7 


g.-1 
53:5 
36.0 


12.5 


38.9 
51.1 


46.7 
25.2 


48.7 


I.I 


7°4 
12.5 


20.8 
35-5 
58.7 


31.6 


14.3 
6.8 


8.0 
17.0 


32.3 | 


52.6 
16.7 


43.2 


11.5 
41.0 


I1.2 
41.9 


12.8 


THE MOON'S 


Diff. for 
1 Hour. 





+1.42 
1.61 
1.75 


+1.84 
1.83 
1.67 


+1. 33 
0.82 
+0.17 


—0.55 
1.23 
1.77 


-—2.1 4 
2.29 
2.24 


—2.03 
1.72 
1.33 


—0.92 
0.51 
—0.12 


+0.22 
oO. 51 
0.75 


+0.93 
1.06 
I.15 


+1.20 
1.25 
1.27 
1.29 


+1.28 


Midnight. 


56 
57 
57 


58 
59 
59 


60 
60 
60 


60 
60 


59 


58 


57 
56 


55 
55 
54 


54 
54 
54 


54 
54 
54 


55 
55 
55 


56 
56 
57 
57 


58 


26.4 
5.0 
47-1 


31.3 
15.2 


55:3 


27.2 


47.0 
51.1 


38.0 
8.6 
26.0 


34-7 
39.8 
46.0 


57-2 
15.9 
43-9 


21.7 
9-4 
6.4 


11.6 
23-9 
41.9 


4.3 
29.7 
57-2 


26.1 
56.0 
26.5 


57-4 


28.1 


Diff. for 
1 Hour. 





id 
+1252 


1.69 


1.81 


+1.85 


1.77 
1.52 


+1.10 
+0.51 
—o.18 


—0.90 
1.52 


1.98 


—2. 24 
2.29 
2.15 


—1.89 


1.53 
1.13 


—0.72 
—O.31 
+0.05 


+0. 37 
0.64 
0.85 


+1.00 
IeII 
1.18 


+1.23 
1.26 
1.28 
1.29 


+1.26 








Meridian of | Diff. for 
Greenwich. 


h 
I5 
16 
17 


18 


19 
20 


2I 
22 


23 


mn O 


OnWn WN & 


CONT NS 


IO 
TIO 


II 
12 
I2 


13 
14 
15 
16 


17 


UPPER TRANSIT. 


m 
42.6 
31-9 
26.1 


25.2 
27.8 
31-4 


21.8 
18.9 


19-5 


1 Hour. 


101 





21.3 


102— : SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


VL 


SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 


VIL 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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106 SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


XII. 


SEPTEMBER, 1912. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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110 OCTOBER, 1912. 
AT GREENWICH APPARENT NOON. 











THE SUN'S 
Subtracted 


ssing} 4. eorent 
Apparent Right | Diff. for A parent Decli- | Diff. for] Semidiam- Me- 4 
PPscension 1 Hou P tion. r Hour. eter. ridian. ime. 














id td o ad 


h m 8 >! 

12 29 5.64 9.05115. 3 8 37.7|-5825]116 0.79 
I2 32 43.02] 9.064 331 54.6| 5817116 1.06164.33 
12 36 20.73 | 9.078 355 9-3] 58.07/16 1.34] 64.37 









10 35-69 
10 54-49 





12 39 58.78) 9.093 418 21.4 |—57.95]16 1.61 164.42 
12 43 37-19| 9.109 4.41 30.7| 57.82/16 1.88]64.48 
12 47 15.99| 9.125 5 436.7| 57.67]16 2.15 164.55 


II 12.95 
II 31.04 
11 48.74 







I2 6.04 
I2 22.92 


I2 39.36 





I2 50 §5-19| 9.142 5 27 38.9|-57-5r] 16 2.43 | 64.62 
I2 54 34.82] 9.160 5 50 37-0| 57.33]16 2.71 | 64.68 
12 5814.89 9.179[ 613 30.7/ 57-14]16 2.99] 64.75 






13 1 55-41 | 9.198 6 36 19.5 |-56.93]16 3.26] 64.81 
13 5 36.39] 9.218 659 3-1| 56.70]16 3.54] 64.88 
13 917.86] 9.238 721 41.0| 56.45]16 3.82]64.95 


12 55-35 
13 10.88 


13 25-93 






13 40.48 
13 54-51 
14 8.02 


13 12 59.83] 9.259 744.12.8|-56.19]16 4.10} 65.03 
13 1642.31] 9.28: 8 638.0] 55.91]16 4.371 65.11 


13 20 25.31 | 9.303 8 28 56.5] 55.61116 4.65] 65.19 






1324 8.86] 9.326 851 7.6}-55.30]16 4.931 65.27 
13 27 52.97| 9.350 QIZ11.0] 54.97}16 5.21 $65.36 
13 31 37-66/ 9.375] 935 6.4] 54.63/16 5.49]65.45 


14 20.99 | 
14 33-40 
14 45-23 






14 56.46 
15 7:99 
15 17.09 


13 35.22.95] 9400} 9 56 53.3 |-54-27]10 5.77] 65.54 
13 39 8.85] 9.426] 1018 31.4] 5390716 6.05] 65.63 
13 42 55-39 | 9-453] 1040 0.4| 5351/16 6.32165.73 





15 26.44 
T5 35-13 
15 43-14 


13 50 30.41 | 9.508] 112229.1| 52.6816 6.86]165.92 
13 54 18.93| 9.537] 1143 28.1 | 52.24]16 7.13] 66.02 


9. 566 I2 416.5|-51.79]16 7.40] 66.13 
9-596] 12 24 53.9| 51.32116 7.66] 66.23 
9.627} 124519.7| 50.83]16 7.92] 66.34 


1358 8.15 
I4 I 58.09 
14 5 48.77 


T5 50-45 
15 57-04 
16 2.91 


16 8.03 
16 12.38 


16 15.95 
16 18.73 


| 
13 46 42.57| 9.480f JI 119.8|—-5310]16 6.59] 65.82 


14 9 40.19| 9659] 13 5 33-7|-50.33]16 8.18] 66.45 
14 13 32.38 9.691 13 25 35-5' 4981116 8.43] 66.56 
14,17 25-34] 9-724] 1345 24.7 | 49-28116 8.68] 66.67 
I4 2119.11); 9.757 14 5 1.0, 4873116 8.93] 66.78 


14 25 13.69 16 20.71 








9-791 |S. 14 24 23.8 pes 16 9.18} 66.89 





Nore.—The mean time of semidiameter passing may be found by subtracting 05.18 from the sidereal time. 
The sign — prefixed to the hourly change of declination indicates that south declinations are increas 


t-] ’ 
ag THE SUN'S Equation of 
Day of 3 Time, to be | Diff. for 
te Week. 8 Added to |: Hour. 





Nors.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 


OCTOBER, 1912. 
AT GREENWICH MEAN NOON. 























Mean Time. 





Apparent Right | Diff. for | Apparent Declina- : Di 
Ascension. x Hour. vo “n. 







































hms. 8 an n m 8 8 
I229 7.19 | 9.053]9. 3 847.7 10 16.70 | 0.803 
I2 32 44.62 | 9.066 332 49 10 35.83 | 0.790 
12 36 22.38 | 9.080 355 19.9 10 54.63 | 0.776 





0.761 
0-745 
0.729 


4 18 32.3 
441 41.8 
5 448.0 


1240 0.48 | 9.095 
12 43 38.94 | 9.111 
1247 17-79 | 9-127 


II 13.09 
Ir 31.18 
11 48.88 


































I2 50 57.04 9.144 5§ 27 50.5 
12 54 36.72 | 9.162 5 50 48.9 12 23.06 | 0.694 
12 58 16.83 | 9.181 I2 39.50 | 0.676 
























13 157-39 | 9.200 6 36 31.8 I2 55-49 | 0.657 
13 5 38.42 | 9.220 6 59 15.5 13 II.02 | 0.637 
I3 919.93 | 9-240 7 21 53-6 13 26.07 | 0.616 
































12 6.18 | o97r2 

































































13 5 47-2 | —50.33 
13 25 48.9 | 49.81 
13 45 38.0 | 49.28 
14 514.2 | 48.73 














1313 1.94 | 9.261 7 44 25.6 13 40.61 | 0.595 
13 1644.46 | 9.283 8 651.1 13 54-64 | 0.574 
13 20 27.50 | 9.305 8 29: 9.6 14 8.15 | 0.551 
13 24 11.09 | 9.328 8 51 20.8 14 21.12 | 0.528 
13 27 55-24 | 9352 9 13 24.3 14 33-52 | 0.504 
13 31 39-97 | 9-376 9 3519.8 14 45-34 | 0.480 
| | 
13 35 25-30 | 9.401 957 68 14 56.57 | 0.455 
13 3911.24 | 9.427 10 18 45.0 I5 7.19 | 0.430 
1342 57.80 | 9.454] 1I04014.0 15 17.19 | 0.404 
. | 
13 4645.01 | 9.481 II I 33-4 15 26.54 | 0.376 
13 50 32.88 | 9.509] I1 2242.8 | 15 35-22 | 0. 348 
13 54 21.43 | 9-538] II 43 41.9 | 15 43-22 | 0.319 
13 58 10.68 | 9.567 I2 4 30.2 |—51.78] 15 50.52 | 0.289 
14 2 0.64 | 9.597 1225 7.5 | 51.31915 57-11 | 0.259 
I4 551.34 | 9.628 12 45 33-3 | 50.83]16 2.97 | 0.228 


16 8.08 


14 9 42.79 

16 12.43 | 0.165 
| 
| 
| 


14 13 35.00 | 9.692 
1417 27.99 | 9-725 
14 21 21.77 9-758 






16 16.00 | 
16 18.77 









14 25 16.36 | 9.792]S. 14 24 36.9 | —48.16] 16 20.73 
| 


The sign — prefixed to the hourly change of declinatior. indicates that south declina- 
tions are increasing. 
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Sidereal Time, 
or Right Ascen- 
sion of Mean 
Sun. 


hm =°8 
I2 39 23.90 
12 43 20.46 
12 47 17.01 


I2 51 13.56 
I2 55 10.12 
1259 6.67 


13 3 3.22 
13 659.78 
13 10 56.33 


13 14 52.88 
13 18 49.44 
13 22 45.99 


13 26 42.55 
13 30 39.10 
13 34 35-66 


13 38 32.21 
13 42 28.76 
13 46 25.32 


13 50 21.87 


13 54 18.43 
13 58 14.98 


I4 211.54 
14 6 8.09 


1410 4.65 


1414 1.20 
14 17 57-76 
14 21 54.31 


14 25 50.87 
14 29 47.42 
14 33 43.98 
1437 40.53 


14 41 37.09 


Diff. for 1 Hour, 
+ 9.8565. 
(Table III.) 
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OCTOBER, 1912. 


Day of the Month. 


Qn > WN mw 


Oo On 


OCTOBER, 1912. 113 
GREENWICH MEAN TIME. 












THE MOON'S 
SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. AGE. 
° Diff. for : Diff. for | Meridian of | Diff. for 
Noon. Midnight. Noon. t Hour. | Midnight. | Pprour. | Greenwich. | 1 Hour, | N°o2- 

























coo coo. coo. ” so h m m d 
15 44.9 | 15 49.1 | 57 41.9 | +1.29 | 57 57.4 16 18.9 | 2.46] 20.3 
15 53-3 | 15 57-5 | 58 12.8 1.28 | 58 28.1 17 19.5 | 2.57 | 21.3 
16 16/16 5.5 | 58 43.1 1.23 | 58 57.6 18 21.4 | 2.57 | 22.3 
16 9.3 | 16 12.8 | 59 11.4 | +1.11 | 59 24.3 IQ 22.0 | 2.48 [| 23.3 
16 15.9 | 16 18.6 | 59 35.9 0.90 | 59 45.8 20 19.8 | 2.33] 24.3 
16 20.8 | 16 22.4 | 59 53.8 0.57 | 59 59.5 21 14.0 | 219 | 25.3 
16 23.2 | 16 23.3 | 60 2.5 | +0.14 | 60 2.7 22 5.1 | 2.08 | 26.3 
16 22.5 | 16 20.8 | 59 59.8 | -0.37 | 59 53.8 22 54.2 | 2.02 | 27.3 
16 18.3 | 16 15.0 | 59 44.6 0.90 | 59 32.3 23 42.6 | 2.02] 28.3 
16 10.8 | 16 6.0 | 59 17.1 | —1.38 | 58 59.3 29.3 
16 0.5 | 15 54.6 | 58 39.3 1.75 | 58 17.5 0.9 
15 48.3 | 15 41.8 | 57 54.5 | 1-96 | 57 30.7 1.9 
I§ 35-3 | 15 28.8] 57 6.6] —2.00 | 56 42.8 2.9 
15 22.5 | 15 16.5 | 56 19.7 1.89 | 55 57-6 3.9 
15 10.8115 5.7 1 55 37-0 1.64 | 55 18.2 4.9 
15 1.2 | 14 57-2 § 55 1.5 | —1-30 | 54 47.0 5.9 
14 53-9 | 14 51-4 | 54 34.9 | 0.90 | 54 25.4 6.9 
14 49-5 | 14 48.3 | 54 18.5 | 0.47 | 54 14.2 7-9 
14 47-8 | 14 48.0 | 54 12.5 | —0.04 | 54 13.3 8.9 
14 48.9 | 14 50.5 | 54 16.6 | +0.37 | 54 22.3 9.9 
14 52.6 | 14 55-3 | 54 30.1 | 074 | 54 39.9 10.9 
14 58.5 | 15 2.1 | 54 51.5 | +104 | 55 4.7 11.9 
15 6.0 | 15 10.2 | 55 19.2 1.25 | 55 34-7 12.9 
15 14.7 | 1§ 19.3 | 55 51.0 1.38 | 56 7.8 13.9 
1§ 23-9 | 15 28.5 | 56 24.8 | +1.42 | 56 41.8 14.9 
15 33-0 | 15 37-4 | 56 58.4 | 1.37 | 57 14.5 15.9 
15 41.6 | 15 45-6 | 57 26.9 | 1-25 | 57 44-5 16.9 
15 49.3 | 15 52.7157 58.1 | +1.09 | 58 10.6 17.9 
15 55-8 | 15 58.6 | 58 22.0 0.91 | 58 32.4 18.9 
16 1.2 | 16 3.4 | 58 41.6 0.72 | 58 49.7 19.9 
16 5.3|16 69] 58 56.8 0.55 | 59 2.8 20.9 
16 8.3116 9.4] 59 7-8 | +0.37 | 59 11.8 21.9 


I9g12——8 


114 OCTOBER, 1912. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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VI. OCTOBER, 1912. 115 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


























Hour.| Right Ascension. for. Declination. our.| Right Ascension. nid. Declination. a 
Min. 1 Min. r Min. 
SATURDAY 5. MONDAY 7. 
hm 8 8 | > !? ” ” h mp 8 / 8 ° ’ ” ” 

O| 8 28 10.48 | 2.5188 |N.24 10 56.6 | 9.767] © | 10 22 §0.76 |; 2.2625 |N.13 45 54.2 | 15.623 
I] 8 30 41.46 | 2.5138; 24 1 5.8] 9.927] 1 | 1025 6.37 | 2.0578] 13 30 14.5 | 15.701 
2) 8 33 12.13 | 2.3087| 2351 5.4] 10.086] 2 | 10 27 21.70 | 2.2532| 13 14 30.1 | 15.778 
3 | 8 35 42.50 | 2.5036] 23 40 55.5 | 10.2443] 3 | 10 29 36.75 | 2.2486] 12 58 41.1 | 15.854 
4] 8 38 12.56 | 2.4983 | 23 30 36.3 | r0.398f 4 | 10 31 51.53 | 2.2442| 12 42 47.6 | 15.927 
5 8 40 42.30 | 2.4930 | 23 20 7.7] 10.552] 5 | 10 34 6.05 | 2.2397| 12 26 49.8 | 15.998 
6 8 43 11.72 | 2.4877| 23 Q 30.0 | 10.705] 6 | 10 36 20.30 | 2.2353} 12 10 47.8 | 16.068 
7 8 45 40.82 | 2.4823 | 22 58 43.1 | 10.857] 7 | 10 38 34.29 | 2.2311 | IE 54 41.7 | 16.136 
8 8 48 9.60 | 2.4769 | 22 47 47.2] 11.007] 8 | 10 40 48.03 | 2.2268| I1 38 31.5 | 16.202 
9 | 8 50 38.05 | 2.4714 | 22 36 42.3 | 11-155] Q | 1043 1.51 | @.2227| II 2217.4 | 16.266 


10 8 53 6.17 | 2.4660] 22 25 28.6 | 11.302] 10 | 10 45 14.75 | 2.2186] II 5 59-5 | 16.328 
11 8 55 33-97 | 2-4606| 2214 6.1 | 11.447] II | 10 47 27.74 | 2.2145] 10 49 38.0 | 16.389 
12 | 858 1.44 | 2.4551 | 22 2 35.0] 21.590] 12 | 10 49 40.49 | 2.2106 10 33 12.9 | 16.448 
13 | g 0 28.58 | 2.4495 | 21 50 55.3 | 11-732] 13 | 10 51 53.01 - 2.2067] 10 16 44.3 | 16.504 
14] 9 2 55-38 | 24439| 21 39 7-1 | 11.872] 14 | 1054 5-29 | 2.0028] 10 0 12.4 | 16.559 


15] 9 5§ 21.85 | 2438 | 21 27 10.6 | 12.011 J 15 | 10 56 17.35 | 2.1992 9 43 37-2 | 16.612 
16 9 7 47-99 | 2-4328| 2115 5.8] 12.148] 16 | 10 58 29.19 | 2.1955 9 26 58.9 | 16.663 
17 | Q 10 13.79 | 2.4273 | 2% 2 52.8 | 12.289 17 | 11 0 40.81 2.1919 Q 10 17.6 | 16.713 
18 | 9 12 39.26 | 2.4217| 20 50 31.7 | 12.418) 18 | rr 2 52.22 | 2.1883} 8 53 33.4 | 16.761 
19} 915 4.39 | 24160] 2038 2.6| 12.5507 19 | II § 3.41 2.1848 8 36 46.3 | 16.807 
20 | 9 17 29.18 | 2.4104 | 2025 25.7 | 12.680] 20 | XL 7 14.40 | 2.1816 8 19 56.5 | 16.85: 
21 9 19 53-64 | 2.4048] 20 12 41.0 | 12.809] 21 | II Q 25.20 | 2.1783 8 3 4.2 | 16.893 
22 | 9 2217.76 | 2.3992 | 19 59 48.6 | 12.937] 22 | II II 35.79 2.1750 746 9.4 | 16.933 
23 | 9 24 41.54 | 2.3936 IN.19 46 48.6 | 13.063 | 23 | 11 13 46.20 2.1719 IN. 7 29 12.2 | 16.978 


SUNDAY 6. TUESDAY 8. 








©| 927 4.99 | 2.3880 |N.19 33 41.1 | 13.186] O | Ir 15 56.42 | 2.1688 |N. 7 12 12.7 | 17.009 
I Q 29 28.10 | 2.38% | 19 20 26.3 | 13.308] ©} 11 18 6.46 | 2.1658 6 55 II.1 | 17.043 
21 9 31 50.88 | 2.3769| 19 7 4.2] 13.428] 2 | II 20 16.32 | 2.1629 6 38 7.5 | 17.077 
3/1 9 34 13-33 | 23713] 18 53 34.9 | 13.5479 3 | IX 22 26.01 | 2.1601 6 21 1.9 | 17.108 
4] 9 36 35-44 | 2.3658] 18 39 58.6 | 13.663] 4 | I 24 35.53 | 21573} 6 3 54-6 | 17.137 
5 | 9 38 57.22 | 2.3603] 18 26 15.3 | 13.7788 § | 11 26 44.89 | 2.1547 5 46 45.5 | 17.165 
6| 9 41 18.67 | 2.3548; 18 12 25.2 | 13.892] 6 | 11 28 54.09 | 2.1521 5 29 34-8 | 17.191 
71 9 43 39-80 | 2.3494] 17 58 28.3 | 14.003] 7 | IL 31 3.14 | 2.1496 5 12 22.6 | 17.415 
8 | 9 46 0.60 | 2.340] 17 44 24.8] 14.113] 8 | II 33 12.04 | 2.1472 455 9.0 | 17.237 
9 | 9 48 21.08 | 2.3386| 17 3014.8 | ry.221f Q | II 35 20.80 | 2.1448 4 37 54-1 | 17.258 
10 | Q §0 41.23 | 2.3332] 17 15 58.3 | 14.3288] 10 | IL 37 29.42 | 2.1425 4 20 38.0 | 27-277 
I! 9 53 1.06 | 2.3278 17 I 35-5 | 14-432 f IT | IL 39 37-9O | 2.1403 4 3 20.9 | 17.293 
12 9 55 20.57 | 293225 | 1647 6.5 | 14.534) 12 | IX 41 46.25 | 2.1382 346 2.8 | 17.309 
13, 9 57 39-76 | 2.3173 | 16 32 31.4 | 14.635 | 13 | 11 43 54.48 | 2.1362 3 28 43.8 | 17.323 
14. 9 59 58.64 | 2.3141 | 1617 50.3 | 14.7339 14 | 11 46 2.59 | 2.1343 3 11 24.1 17.334 





15 | 10 2 17.21 | 2.3069] 16 3 3.4 | 14.8309 15 | 11 48 10.59 | 2.1324 254 3-7 | 17-344 
16 | 10 4 35-47 | 23018| 15 48 10.7 | 14.9267 16 | 11 §0 18.48 | 2.1306 2 36 42.8 | 17.352 
17 | 10 6 53.43 | 2.2967 15 33 12.3 | 15.019] 17 | IL 52 26.26 | 2.1288 2 19 21.5 | 17.358 
18 | 10 9 11.08 | 22917; 15 18 8.4} 15.211] 18 | 11 54 33.94 | 2.1972) 2 1 59.8! 17.363 
Ig | 10 1% 28.43 | 2.2867} 15 2 59.0/ 15.201] 19 | II 56 41.53 | 2.1257 I 44 37-9 | 17.366 
20 | 10 13 45.48.| 2.08:8| 14 47 44.3 | 15.089] 20 | II 58 49.03 | 2.1242 I 27 15.9 | 17.367 
21 | 1016 2.24 | 2.2768} 14 32 24.3 | 15.3767 21 | 12 O 56.44 | 2.1228 I 9 53-9 | 17.367 
22 | 10 18 18.70 | 2.2719! 14 16 59.2 | 15.4599 22 | I2 3 3-77 | 2.1216 O 52 31.9 17.365 
23 | 10 20 34.87 | 2.2672| 14 I 29.1 | 15.542] 23 | IZ 5 11.03 | 2.1204 O 35 10.1 | 17.360 


10 22 50.76 | s.2625 |N.13 45 54.2 | 15.643 1 24 | 12 7 18.22 | 9.2193 IN. 0.17 48.7 | 17.356 
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GREENWICH MEAN TIME. 
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OCTOBER, 1912. 
G MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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GREENWICH MEAN TIME. 
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Da 
the 


of 
eck. 





Frid. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Frid. 
Sat. 


SON. 
Mon. 
Tues. 


Wed. 
Thur. 
Frid. 


Sat. 
SON. 
Mon. 


Tues. 
Wed. 
Thur. 


Frid. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Frid. 
Sat. 


SUN. 


cS NR ae ER A 


Day of the 
Month 


NOVEMBER, 1912. 
AT GREENWICH APPARENT NOON. 


l 
Apparent Right ! Diff. for 


Ascension. 


1429 9.09 
1433 5-32 


1437 2.38 
1441 0.28 


14 44 59.03 


14 48 58.64 
14 52 59.10 
1457 0.40 


hmié=°38 | 
14 25 13.69 


15 I 2.55 
15 5 5-54 
15 9 9.38 


15 13 14.07 
15 17 19.59 
15 21 25.95 


15 25 33-14 
15 29 41.15: 
15 33 49.98 | 


15 37 59.63 
15 42 10.09 
15 46 21.35 


15 50 33.40 
15 54 46.23 
15 58 59.84 


16 314.23 
16 7 29.38: 
16 11 45.27 
1616 1.90 
16 20 19.25 | 
16 24 37.32 





16 28 56.08 





1 Hour. 





8s 
9-791 
9.825 
9-860 


9-894 
9-929 
9-964 


10.000 
10.035 
10.071 


10.106 
10.142 
10.1977 


10.212 
10.247 
10.282 


10. 316 
10. 350 
10. 384 


10.418 
10.452 
10.486 


10.519 


10.552 
10.584 


10.616 
10.647 
10.678 


10.708 
10.738 
10.767 


THE SUN'S 


Apparent Decli- 
nation. 


S. 14 24 23.8 
14 43 32-9 
15 227.8 


1521 8.2 


15 39 33-4 
15 57 43-2 


16 15 37.1 
16 33 14.6 


16 50 35-4 


17 7 39.0 
17 24 24.9 
17 40 52.8 


1757 2-4 
18 12 53.0 
18 28 24.3 


18 43 36.0 
18 58 27.6 
Ig 12 58.9 


1927 9.5 
19 40 58.9 
19 54 26.8 


20 7 32.9 
20 20 16.9 
20 32 38.3 


20 44 36.9 
20 56 12.4 


21 7 24.4 


21 1812.6 
21 28 36.7 
21 38 36.4 


35-87 


—35-00 
34-11 
33-20 


—32.28 
31.36 
30.42 


—29.46 
28.49 
27-51 





—26.51 
25-50 
24.48 


10.795} 9. 21 48 11.5 244 





Semidiam- 
eter. 


16 g.18 
16 9.42 
16 9.66 


16 9.go 
16 10.14 
16 10.37 


16 10.60 
16 10.83 
16 11.07 


16 11.30 
16 11.53 
16 11.76 


16 11.99 
16 12.21 
16 12.43 


16 12.65 
16 12.86 
16 13.07 


16 13.28 
16 13.48 
16 13.68 


16 13.87 
16 14.06 
16 14.25 


16 14.43 
16 14.60 


16 14.77 
16 14.93 
16 15.09 
16 15.24 


16 15.39 


Siderea 
Time of 
Semidi- 
ameter 
Passing 
Me- 
ridian. 





66.89 
67.00 
67.11 


67.23 
67.34 
67.46 


67.58 


67.70 
67.82 


67.94 
68.07 
68.19 


68.31 
68.43 
68.55 


68.67 
68.79 
68.go 


69.02 
69.13 
69.24 


69.35 
69.46 
69.56 


69.67 


69.77 
69.87 


69.97 
70.07 
70.16 


70.25 


uation of 
Agua to be 
Subtracted 
from 
A parent 
ime. 


Diff. 
for 
x Hour. 





m 

16 20.71 | 0.065 
16 21.87 | 0.031 
16 22.20 | 0.004 


16 21.69 
16 20.35 
16 18.16 


0.039 
0.074 
0.110 


0.145 
0. 180 


0.215 


16 15.12 
16 11.23 
16 6.50 


16 0.92 
T5 54-59 
15 47-23 


0.251 
0. 286 
0.321 


0. 356 
0.390 
0.425 


15 39.12 
15 30.18 


15 20.41 


15 9.81 
14 58.38 
14 46.14 


0.459 
0.493 
0.527 


0. 561 


0-594 
0.627 


14 33-09 | 
14 19.23 
14 4:57 


0.660 


0.693 
0.725 


13 49.12 
13 32.89 | 
13 15.85 | 


I2 58.10 


12 39-57, 
12 20.29 | 


0-757 
0.788 
0.819 


I2 0.27 


II 39.52 
II 18.07 


0.849 
0.879 
0.908 


10 55-93 | 9.936 


Note.—The mean time of semidfameter passing may be found by subtracting o%.19 from the sidereal time. 
The sign — prefixed to the hourly change of declination indicates that south declinations are increasing. 





Pace 
st 

Frid. I 
Sat. 2 
SUN. 3 
Mon. 4 
Tues. 5 
Wed. 6 
Thur. 7 
Frid. 8 
Sat. 9 
SUM. | 10 
Mon. | 11 
Tues. |12 
Wed. | 13 
Thur. | 14 
Frid. [15 
Sat. 16 
SUN. }17 
Mon. | 18 
Tues. | 19 
Wed. | 20 
Thur. | 21 
Frid. | 22 
Sat. 23 
S U. iN, 24 
Mon. | 25 
Tues. | 26 
Wed. | 27 
Thur. | 28 
Frid. | 29 
Sat. 30 
SUN. | 31 


Apparent Right 
Xscension 


hms 

14 25 16.36 
14 29 11.77 
14 33 8.01 


5.08 


2.99 
1.74 


14 37 
14 41 
14 45 


1.34 
1.79 
3-09 


14 49 
14 53 
14 57 


15 1 5.24 
15 5 8.23 
15 912.06 


15 13 16.73 
15 17 22.24 
15 21 28.58 


15 25 35-75 
15 29 43-73 
15 33 52-54 


15 38 2.16 
15 42 12.58 
15 46 23.80 


15 50 35.81 
15 54 48.61 
1559 2.18 


16 316.52 
16 7 31.62 
16 11 47.46 


1616 4.04 
16 20 21.34 
16 24 39.35 


16 28 58.05 








NOVEMBER, 1912. 
AT GREENWICH MEAN NOON. 


THE SUN'S 


Diff. for | Appare 


10.676 


10.7 36 
10.765 


9-792 |S. 14 24 36.9 
14 43 45-9 
15 240.7 


15 21 20.8 


15 39 45.8 
15 57 55-4 


16 15 49.1 
16 33 26.4 


16 50 46.9 


17 7 50-3 
17 24 36.0 
17 41 3.6 


17 57 12.8 
1813 3.1 


18 28 34.1 


18 43 45.5 
18 58 36.8 


1913 7.8 


1g 27 18.0 
IQ4I 7.1 
IQ 54 34-7 


20 740.4 
20 20 24.0 


20 32 45.1 


20 44 43-3 
20 56 18.4 


21 7 30.0 


nt Declina- 
ion. 





SS 


Diff. for 
1 Hour. 


—48.16 
47-58 
46.98 


—46. 36 
45-72 
45-07 


—44.40 
43-71 
43-00 


41-53 
40.77 


—39-99 
39-19 
38. 38 


—37-56 
36.72 
35-86 


—34-99 
34-10 
33-19 


31-35 
30. 40 


—29-44 
28.46 


27.48 


21 1817.8 | —26.49 


21 28 41.6 


25.48 


21 38 41.0 | 24.46 


10.7939. 21 48 15.7 | —23.42 





Equation of 
Time, to be 


Added to 


Mean Time. 


m 8 
16 20.73 
16 21.88 
16 22.20 


16 21.68 
16 20.33 
16 18.13 


16 15.08 
16 11.18 
16 6.44 


16 0.85 


15 54-42 
15 47.14 


15 39-03 
15 30.08 
15 20.30 


15 9.69 
14 58.26 
14 46.01 


14 32.95 
14 19.09 
14 4.43 


13 48.97 
13 32.73 
13 15.72 


12 57-94 
12 39.40 
12 20.11 


I2 0.09 
11 39-34 
11 17.89 


10 55.76 











Ee 


0.757 
0.788 
0.819 


0.849 
0.879 
0.908 


0.936 





Nore.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 


tions are increasing. 


The sign — prefixed to the hourly change of declination indicates that south declina- 
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Sidereal Time, 

or Right Ascen- 

sion of Mean 
Sun. 





h m 8 
14 41 37.09 
14.45 33-65 
14 49 30.20 


14 53 26.76 
14 57 23-31 
15 1 19.87 


15 5 16.43 
I5 912.98 
1513 9-54 


1517 6.10 
1521 2.65 
15 24 59-21 


15 28 55-77 
15 32 52.32 
15 36 48.88 


15 40 45-44 
15 44 42.00 
15 48 38.55 


15 52 35-11 
15 56 31.67 
16 0 28.22 


16 424.78 
16 8 21.34 
16 12 17.90 


16 16 14.46 
16 20 II.O1 
1624 7.57 


1628 4.13 
16 32 0.69 


16 35 57-25 
16 39 53.81 





Diff. for r Hour, 


+9°.8565. 
(Table ITT.) 
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NOVEMBER, 1912. 


TIL. 


IV. NOVEMBER, 1912. 125 
GREENWICH MEAN TIME. 








THE MOON'S 
SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. AGE. 
. Diff. for . Diff. for] Meridian of | Diff. for 
Neon. Midnight. Noon. rHour, | Midnight. | oy our. | Greenwich. | 1 Hour. Noon. 


° ” , ” ” h m m d 
16 8.3] 16 9.4159 7.8] +0.37 | 59 11.8 | 40.28 | 18 14.2 | 2.33 | 21.9 
16 10.2 | 16 10.6 | 59 14.7 | +0.19 | 59 16.4 | to.09 J 19 8.1 | 2.17 9 22.9 
16 10.8 | 16 10.6 | 59 16.9 | -o.or | 59 16.1 | -0.13 | 19 58.6 | 205 | 23.9 


re ’ " " r) 


16 99| 16 8.9 |] 59 13.9 | -0.25 | 59 10.1 | -0.38 | 20 46.8 | 1.98 | 24.9 
16 7.4] 16 5.5159 4.6 0.52 | 58 57.4 | 0.67 | 21 33.9 | 1.96] 25.9 
16 3.0] 16 o.1 | 58 48.4 | 0.83 | 58 37.6 | 0.98 | 22 21.3 | 200] 26.9 


15 56.6 | 15 52.8 | 58 25.1 | —1.12 | 58 10.8 | —1.25 | 23 10.0 | 2.07] 27.9 


15 48.5 | 15 43.8 | 57 55-0 1.37 | 57 38.0 | 1.47 6 -| . .] 28.9 
15 389 | 15 33.8 | 57 19.9 1.55 | 57 1.0] 1.60] O OQ] 2.17 0.4 


15 28.5 | 15 23.2 | 56 41.7 | -1.62 | 56 22.3 | -1.61 | O 54.1 | 2.25 1.4 
I5 18.0 | 15 13.0] 56 3.2 1.57 | 55 44-7 | 1.51 |] 1 48.8 | 2.29 2.4 
15 82/15 38] 55 27.2 1.4% | 55 10.9] 1.29 43-8 | 2.27 3-4 


N 


37-5 | 2-19 4-4 
28.4 | 2.05 5-4 
16.1 | 1.92 6.4 


14 59-8 | 14 56.3 | 54 56.2 | -1-15 | 54 43.4 | —0.99 
14 53-3 | 14 51.0 | 54 32.6 o.8r | 54 24.0 | 0.61 
14 49-3 | 14 48.3 | 54 17-9 | -0-41 | 54 14.3 | —o.19 


0.7 1.80 7-4 
1.72 8.4 


23.5 1.68 9-4 


14 48.0 | 14 48.5 | 54 13.3 | +0.03 | 54 15.0 | +0.25 
14 49.7 | 14 51.6 ] 54 19.3 0.47 | 54 26.2 | 0.68 
14 54-2 | 14 57-4 | 54 35-7 | 0-89 | 54 47.6 | 1.09 


3-7 1.68 10.4 


44.7 | 1-74 | 11-4 
1.86 12.4 


15 1.3 | 15 5-7155 1.8] +1.27 | 55 18.0 | +1.43 


15 10.6 | 15 15.9 |] 55 36.0 1.57 | 55 55-5 | 1.68 
15 21.5 | 15 27.4 | 56 16.1 1.76 | 56 37.6 | 1.81 


CO NADH NP Ww 
aN 
N 
O 





\O 
SN) 

3 
or) 


22 | 15 33-3 | 15 39.3 | 56 59.4 | +1.82 | 57 21.2 | +1.80 | IO 14.3 | 2.02 13.4 
23 115 45-1 | 15 50.7 | 57 42.6 1.75 | 58 3.1 1.66 | II 5.3 | 2.23 14.4 
24115 55-9 | 16 0.6] 58 22.2 1.53 | 58 39.6 | 1.37] 12 1.5 | 245] 15-4 


25716 48/16 84] 58 55.1 | +1.20 | 59 8.3 | troo f 130 2.4 | 261 | 16.4 
26 | 16 11.4 | 16 13.6 | 59 19.1 0.79 | 59 27.3 | o58 | 14 6.0 | 266] 17.4 
27 | 16 15.2 | 16 16.0 | 59 33.0 | +0.37 | 59 36.3 | t0.17 ] 15 9.1 2.58 18.4 


28 | 16 16.3 | 16 15.9 | 59 37.2 | 0.02 | 59 35.9 | -o-19 J} 16 9.2, 2.41 19.4 
29 | 16 15.1 | 16 13.7 | 59 32.7 0.34 | 59 27.7 | 048 | 17 4.8 | 222] 20.4 
30 | 16 12.0 | 16 9.8 | 59 21.2 0.59 | 59 13.5 | 069 | 17 56.2 | 2.07] 21.4 


31 $16 7.5116 4.8559 4.81 -o77 | 58 55.1 | 084118 44.4 / 1.96] 22.4 


126 NOVEMBER, 1912. 
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H MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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GREENWICH MEAN TIME. 
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NOVEMBER, 1912. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 











Diff. Diff. 
Right Ascension.| for Declination. for 
Min.| ° t Min. 
MONDAY 25. 
hm “°s8 o !' ” ” 
4 46 24.90 a. 3000 N.26 55 49-3 | 5-878 
449 1.03 | 2.6051} 27 1 36.7] 5.701 
4 51 37-51 | 2.6rro 27 713-4] 5-523 
4 54 14.35 | 2.6169 27 12 39-5 | 5-345 
4 56 51.54 | 2.6027} 2717 54.8] 5.165 
4 59 29.07 | 2.6083 | 27 22 59.3 | 4-984 
5 2 6.93 | 2.6338/ 27 27 52.9] 4.Sor 
5 4 45-12 | 2.63990| 27 32 35.4] 4.617 
5 7 23-61 | 2.6441 | 2737 6.9] 4.432 
§ IO 2.41 | 2.6492] 2741 27.2] 4.245 
5 12 41.51 | 2.6541 | 27 45 36.3] 4.057 
5 15 20.89 | 2.6586| 27 49 34.1 | 3.869 
5 18 0.54 | 2.6631} 27 53 20.6] 3.679 
5 20 40.46 | 2.6675| 27 56 55.6 | 3.488 
5 23 20.63 | 2.6716] 28 0 19.2] 3.297 
5 26 1.05 | 2.6755] 28 3 31.2] 3.103 
5 28 41.70 | 2.6793| 28 6 31.6] 2.909 
5 31 22.57 | 2.689 | 28 9g 20.3 | 2.715 
5 34 3-65 | 2.6864] 28 11 57.4] 2.520 
5 30 44.94 | 2.6897] 28 14 22.7] 2.323 
5 39 26.41 | 2.6927{ 28 16 36.2] 2.126 
5 42 8.06 | 2.6955 | 28 18 37.8] 1.928 
5 44 49-87 | 2.6982| 28 20 27.6] 1.731 
5 47 31.84 | 2.7007 IN.28 22 5.5] 1.532 
TUESDAY 26. 

5 50 13.95 | 2.7029 ‘N.28 23 31.4 | 1.332 
5 52 56.19 | 2.7050. 28 24 45.3 1.132 
5 55 38.55 | 2-7068, 28 25 47.2] 0.93: 
5 58 21.01 | 2 28 26 37.0] 0.730 
6 I 3.57 | 27x01 | 28 27 14.8] 0.529 
6 3.46.22 | 271% | 28 27 40.5 | 0.327 
6 6 28.94 | 2.7125 | 28 27 54.0 |+o.125 
6 9 I1.72 | 2.7133} 28 27 55.5 |-0.077 
6 Il 54.54 | 2-7140| 28 27 44.8 | 0.280 
6 14 37-40 | 2.7146| 28 27 21.9] 0.482 
6 17 20.29 | 2.7148 | 28 26 46.9] 0.684 
620 3.18 | 2.7149 | 28 25 59.8] 0.887 
6 22 46.08 | 2.7148 28 25 0.5] 1.090 
6 25 28.96 | 2.7144} 28 23 49.0| 1.292 
6 28 11.81 | 2.7138 | 28 22 25.4] 1.494 
6 30 54.62 | 2.7131 | 28 20 49.7 | 1.697 
6 33 37.38 | 2.7122| 28 19 1.8) 1.899 
6 36 20.08 | 2.7111 | 2817 1.8] 2.100 
6 39 2.71 | 2-7098| 28 14 49.8 | 2.301 
6 41 45.25 | 2.7083 | 28 12 25.7 | 2.502 
6 44 27.70 | 2.7066} 28 9 49.5] 2.703 
6 47 10.04 | 2.7046} 28 7 1.3] 2.903 
6 49 52.25 | 270273 28 4 1.2] 3.102 
6 §2 34.34 | 2.7003 | 28 © 49.1 | 3.302 
6 55 16.29 | 2.6978 |N.27 57 25.0 | 3.500 


Hour. 


COr~I Duh W ND Hw O 





[oie 
Right Ascension.! for 


t Min. 


Declination. 








WEDNESDAY 37. 
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LF) 
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1.52 
8 29 32.54 
8 32 3.14 
8 34 33-33 
8 37 3.10 


8 39 32.45 
8 42 1.38 


2.6978 |N.27 §7 25.0 


2.6952 
2. 6923 
2.6893 
2.6961 


2.6455 
2.6407 
2.6356 
2.6304 
2.6252 
2.6198 
2.6143 
2.6086 
2.6028 


27 53 49-1 
2750 1.3 
2746 1.7 
27 41 50.4 
27 37 27-4 
27 32 52.7 
2728 6.4 
27 23 8.6 
27 17 59-3 
27 12 38.6 
27 7 6.5 
27 1 23.1 
26 55 28.5 
26 49 22.7 
26 43 5.8 
26 36 38.0 
26 29 §9.2 
26 23 g.6 
2616 9.2 
26 8 58.0 
26 1 36.3 
2554 4-1 


2.5971 IN.25 46 21.4 
THURSDAY 28. 
a.sgtr (N.25 38 28.3 


2.5850 
2.§789 
8.5727 
2. 5663 
2.5600 
2.5536 
2.5470 
2. 5404 
2.5338 
2.5271 
2.5203 
2-§335 
2. 5066 
2.4997 
2.4927 
2.4857 
2.4787 
2.4717 
2.4646 
2.4574 
2.4503 
2. 4433 
2.4362 


23 49 59-9 
23 30 §2.0 
23 20 35.2 
2310 9.7 
22 59 35-5 
22 48 52.8 
22 38 1.6 
22 27 2.0 
22 15 54.2 
22 4 38.3 
20 53 14-4 


2.4290 |N.21 41 42.6 


Diff. 
for 
t Min. 


3-goo 
3-698 
3-895 
4-091 
4-256 
4-482 
4-674 
4-867 
5-0§9 
$-250 


5.817 
6.003 


6. $73 
6.555 
6.737 
6.917 
70097 
70274 
72448 
7-623 
7-798 
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NOVEMBER, 1912. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 




















Right Ascension. for Declination. mn 

t Min. 1M 

FRIDAY 29. 

bh m 8 a H e ° ” | ” 
8 59 12.02 | 2.4290 N.21 41 42.6 | 11.595 
Q I 37-54 | 2-4238 21 30 3.0] 11.723 
Q 4 2.64 | 24147) 21 18 15.8, 11.850 
Q 6 27.31 | 2.4076. 21 6 21.0 | 11.976 
Q 8 51.55 | 2.4004 | 20 54 18.7 | 12.100 
Q II 15.36 | 2.3933 | 2042 g.O| 12.222 
Q 13 38.75 | 2.3863 | 20 29 52.1 | 12.341 
g 16 13.71 ! 2.3792; 2017 28.1 ! 12.458 
Q 18 24.25 | 2.3721 | 20 4 57.1 | 12.575 
Q 20 46.36 | 2.3651 | 19 52 19.1 | 12.690 
9 23 8.06 | 2.358: | 19 39 34.3 | 12.803 
9 25 29.33 | 23510] 19 26 42.8 | 12.913 
Q 27 50.18 | 2.3341 | 19 13 44.8 | 13.022 
9 30 10.62 | 2.3372| 19 O 40.3 | 13.128 
Q 32 30.64 | 2.3303| 18 47 29.5 | 13.233 
9 34 50.25 | 2.3234] 18 34 12.4 | 13.337 
9 37 9-45 | 2-3166| 18 20 4Q.1 | 13.438 
9 39 28.24 | 2.3098} 18 7 19.8 | 13.538 
9 41 46.63 | 2.3032] 17 53 44-6 | 13.636 
944 4.62 | 2.2963| 17 40 3.5 | 13-732 
Q 46 22.21 | 2.2899/ 17 26 16.8 | 13.826 
g 48 39.41 | 2.2833 | 17 12 24.4 | 13.918 
9 50 56.21 | 2.2768) 16 58 26.6 | 14.008 
9 53 12.62 | 2.2703 IN.16 44 23.4 | 14.098 

SATURDAY 30. 

9 55 28.65 | 2+2639 N.16 30 14.8 | 14.186 
9 57 44-29 2.2576; 1616 I.1 | 14.270 
9 59 59-56 | 22513 | 16 I 42.4 | 14.353 
IO 214.45 | 2.245: | 15 47 18.7 | 14.436 
10 4 28.97 , 2.2390| 15 32 50.1 | 14.516 
10 6 43.13 | 223299 15 18 16.8 | 14.595 
10 8 56.92 | 2.2269} 15 3 38.8 | 14.671 
10 II 10.36 | 2.2210| 14 48 56.3 | 14.746 
10 13 23-44 | 2.275% 14 34 9-3 | 14.819 
10 15 36.17 | 2.2093| 14 19 18.0 | 14.89% 
10 17 48.55 | 2.2035 | 14 4 22.4 | 14.961 
10 20 0.59 | 32-1979 13 49 22.7 | 15.029 
10 22 12.30 | 2.1923] 13 34 18.9 | 15.096 
10 24 23-67 | 2.1868 | 13 19 II.2 | 15.160 
10 26 34.72 | 2.18% | 13 3 59-7 | 15-223 
10 28 45.44 | 2.3761 | 12 48 44.4 | 15.285 
10 30 55-85 | 2.1708 | 12 33 25.5 | 15-345 
IO 33 §-94 | 2.1656| 1218 3.0 | 15.403 
IO 35 15.72 | 2.1605 | I2 2 37.1 | 15.460 
IO 37 2§.20 | 2.31555} 1147 7.8 | 15-515 
IO 39 34-38 | 2.1906 | II 31 35.3 | 15-568 
IO 41 43-27 | 21458 | II 15 59.6 | 15.6ar 
10 43 §1.87 | 2.1410, II O 20.8 | 15.672 
10 46 0.19 | 2.1963 | 10 44 39.0 | 15.720 
10 48 8.23 | 2.1317 IN.10 28 54.4 | 15-767 
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Diff. Diff. 
Right Ascension.| for Declination. for 
x Min. t Min. 
SUNDAY, DECEMBER 1. 
hms 8 - " ” 
10 48 8.23 | 2.1317 |N.10 28 54.4 | 15.767 
PHASES OF THE MOON. 
d h m 
Last Quarter . Nov. 1 15 37.6 
New Moon 8 14 4.8 
First Quarter . » 16 10 43.3 
Full Moon . - 24 412.2 
Last Quarter . » »« 30 23 4.8 
d h 
Perigee . . Nov. 2 22.9 
Apogee 15 22.5 
Perigee 27 22.7 
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Day of =2 
the Week. ms 
a} 
SON. I 
Mon. 2 
Tues. | 3 
Wed. | 4 
Thur. 5 
Frid. 6 
Sat. 7 
SUN. | 8 
Mon. 9 
Tues. | 10 
Wed. |11 
Thur. | 12 
Frid. | 13 
Sat. 14 
SUN. |15 
Mon. | 16 
Tues. |17 
Wed. | 18 
Thur. | 19 
Frid. | 20 
Sat. 21 
SUN. | 22 
Mon. | 23 
Tues. | 24 
Wed. [25 
Thur. | 26 
Frid. | 27 
Sat. 28 
SUN. | 29 
Mon. | 30 
Tues. | 31 
Wed. | 32 


Apparent Right Diff. for{ Apparent Decli- | Diff. for 


cension. 


hm i =°38 
16 28 56.08 
16 33 15.52 
16 37 35.60 


16 41 56.29 
16 46 17.59 
16 50 39.46 


1655 1.87 
16 59 24.79 
17 348.18 


17 812.01 
17 12 36.25 
1717 0.87 


17 21 25.82 
17 25 51.08 
17 30 16.63 


17 34 42.41 
17 39 8.40 
17 43 34-56 


1748 0.85 
17 52 27.26 
17 56 53-74 


18 1 20.26 
18 5 46.78 
18 10 13.29 


18 14 39-77 
1819 6.16 


18 23 32.44 


18 27 58.59 
18 32 24.58 
18 36 50.38 
18 41 15.94 


18 45 41.24 


DECEMBER, 1912. 
AT GREENWICH APPARENT NOON. 


1 Hour, 





10.795 
10.823 


10.850 


10.875 
10.899 
10.923 


10.945 
10.965 
10.984 


II.001 
11.018 


11.033 


11.047 
11.059 
11.070 


11.079 
11.087 


11.093 


11.098 
II.102 
11.104 


II.I05 
11.105 
II.103 


II.10T 


11.097 
II.092 


11.086 
11.079 
11.070 
11.060 


S. 21 48 11.5 


THE SUN'S 


nation. 


21 57 21.5 
22 6 6.2 


22 14 25.3 
22 22 18.6 


22 29 45.7 


22 36 46.5 


22 43 20.7 
22 49 28.0 


2255 8.2 
23 021.2 
23 5 68 


23 9 24.8 
2313 15.1 
23 16 37.6 


23 19 32.2 
23 21 58.8 


23 23 57.2 


23 25 27-5 
23 26 29.6 


2327 3-4 


2327 8.9 
23 26 46.2 


2325 55-2 


23 24 36.0 
23 22 48.6 
23 20 33.0 


23 17 49-3 
23 14 37-5 
23 10 57.7 
23 650.0 


11.050]9.23 214.8 


Semidiam- 
eter. 


16 15.39 


16 15.53 
16 15.67 


16 15.81 


16 15.94 
16 16.07 


16 16.20 
16 16.32 
16 16.44 


16 16.56 
16 16.67 
16 16.78 


16 16.89 
16 16.99 
16 17.09 


16 17.18 
16 17.27 
16 17.36 


16 17.44 
16 17.51 
16 17.58 


16 17.74 


16 17.78 
16 17.81 
16 17.83 


16 17.85 
16 17.87 
16 17.89 
16 17.89 


16 17.89 


Sidere 
Time of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


70.25 
79-33 
70.41 


70.49 
79-57 
70.64 


70.71 
70.78 
70.85 


70.9! 
70.96 
71.01 


71.05 
71.09 
71.13 


71.16 


71.19 
71.22 


71.24 
71.25 
71.26 


71.27 
71.27 
71.26 


71.25 
71.24 
71.22 


71.20 
71.17 


71.14 
71.10 


71.06 


Equation of 

Time, to be 

Subtracted 
om 


Added to 
Apparent 
ime. 


™m . 
TO 55-93 
IO 33.12 
10 9.66 


9 45-58 
9 20.91 
8 55.67 


8 29.89 
8 3.61 
7 36.85 


7 9-65 
6 42.05 
6 14.06 


5 45°74 
517.11 
4 48.21 


4 19.07 
3 49-72 
3 20.20 


2 50.54 
2 20.78 


I 50.95 


I 21.07 
O 51.18 


O 21.31 


o 8.52 
oO 38.27 
I 7.91 


I 37-43 
2 6.78 


2 35-93 
3 4.86 


3 33-52 


Note.—The mean time of semidiameter passing may be found by subtracting o*.19 from the sidereal time. 
The sign — prefhxed to the bourly change of declination indicates that south declinations are increasing; 


the sign + indicates that south declinations are decreasing. 


Diff. 


x Hour. 





8 
0.936 
0.964 
0.990 


1.015 


1.039 
1.063 


1.085 
1.105 


1.124 


1.141 
1.157 
1.173 


1.186 


1.198 
"1.209 


1.218 
1.226 
1.232 


1.237 
1.241 


1.244 


1.245 
1.245 
1.243 


1.241 


1.237 
1.232 


1.226 
1.218 
1.210 
I.199 


1.187 


meh = 


DECEMBER, 1912. 
AT GREENWICH MEAN NOON. 
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Equation of 



























































































































































































oc THE SUN'S Time, to be idereal Ti 

Day of sa Added to_| nit for ought Asset 

the Week. — Subtracted |! Hour.f sion of Mean 
a Apparent Right bas for Apparent Declina- Mose ime. Sun. 
hms 1 68 o ' ” m Ss : hm r 

SON. 16 28 58.05 | 10.793}. 21 48 15.7 10 55.76 16 39 53.81 
Mon. 16 33.17.42 | 10.820] 21 57 25.4 IO 32.95 16 43 50.36 
Tues. | 3 16 37 37-43 | 10.847] 22 6 9.8 IO 9.49 16 47 46.92 
Wed. | 4[ 1641 58.06 | 10.872] 2214 28.6 9 45-42 16 51 43.48 
Thur. 5] 16 46 19.29 | 10.896] 22 22 21.6 Q 20.75 16 55 40.04 
Frid. 6] 16 5041.08 | 10.919] 22 29 48.4 8 55.51 16 59 36.60 
Sat. 711655 3.42 | 10.941} 22 3648.9 8 29.74 17 3 33-16 
SUN. 8] 16 59 26.26 | 10.961] 22 43 22.7 8 3.46 17 729.72 
Mon. 9117 349.57 | 10.980] 22 49 29.8 7 36.71 17 11 26.28 
Tues. | 10] 17 813.32 | 10.997] 2255 9.8 7 9.52 17 15 22.83 
Wed. [11] 17 12 37.48 | xr1.014] 23 022.6 6 41.92 17 19 19.39 
Thur. | 12] 1717 2.01 | 11.029] 23 5 8.0 6 13.94 17 23 15.95 
Frid. | 13] 17 21 26.88 | 11.043] 23 9 25.8 5 45-63 17 27 12.51 
Sat. 14] 17 25 §2.06 | xr.055] 2313 15.9 5 17.01 17 31 9.07 
SON. | 15] 17 3017.52 | 11.066] 23 16 38.2 448.11 17 35 5-63 
Mon. | 16] 17 34 43.21 | 11.075] + 23 19 32.7 4 18.98 17 39 2.19 
Tues. | 17] 1739 9.11 | 11.083] 23 2I 59.2 3 49.64 17 42 58.75 
Wed. | 18] 17 43 35.18 | 11.089] 23 23 57.5 3 20.13 17 46 55.31 
Thur. | 19] 1748 1.39 | 11.094] 2325 27.7 2 50.48 17 50 51.86 
Frid. | 20] 17 5227.70 | 11.098] 23 26 29.6 2 20.73 17 54 48.42 
Sat. 21] 17 56 54.09 | 11.100] 2327 3.4 I 50.91 17 58 44.98 
SUN. {22] 18 120.51 | rz.101] 2327 8.9 I 21.04 18 241.54 
Mon. | 23] 18 546.94 | 11.101] 23 2646.2 O 51.16 18 6 38.10 
Tues. | 24] 18 10 13.36 | 11.099] 2325 55.2 O 21.30 18 10 34.66 
Wed. | 25] 18 14 39.74 | 11.097] 23 24 36.0 O 8.52 | 1.241] 18 14 31.22 
Thur. | 26] 1819 6.04 | 11.094] 23 22 48.7 O 38.26 | 1.237] 18 18 27.78 
Frid. | 27] 18 23 32.23 | 11.089] 23 20 33.2 1 7.89 | 1.232] 18 22 24.34 
Sat. 28] 18 27 58.29 | 11-082] 2317 49.5 I 37.40 | 1.226] 18 26 20.90 
SUN. | 29] 18 32 24.19 | 11.075] 2314 37.8 2 6.74 | 1.218] 18 3017.46 
Mon. | 30] 18 3649.90 | 11.067] 23 10 58.2 2 35.88 | 1.210] 18 34 14.02 
Tues. | 31] 18 41 15.37 | 11.057] 23 6 50.7 3 4.80 | 1.199] 18 38 10.58 
Wed. | 32] 18 45 40.58 | 11.046/S.23 215.5 3 33-45 | 1-187] 1842 7.14 





Nors.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that south declina- 
tions are increasing; the sign + indicates that south declinations are decreasing. 


Diff. for 1 Hour, 
-+9°.8565. 
‘Table III.) 
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DECEMBER, 1912. 


I. 


























IV. DECEMBER, 1912. 137 
GREENWICH MEAN TIME. 
4 THE MOON'S 
3 
: SEMIDIAMETER. HORIZONTAL PARALLAX. UPPER TRANSIT. | AGE. 
3 _— 
E | won | aticnient. | oon, | D'or] atianten | PHtor| Merion ot| DIG. for] on, 
’ ad s ” ” ” rd ” ” h m d 
1716 7.5 | 16 48159 4.8 | -077 | 58 55.1 | 0.84] 18 44.4 22.4 
2116 2.0 | 15 59.0 | 58 44.7 o.go | 58 33-6 | 095 | 19 30.8 23-4 
3115 55-8 | 15 52.5 | 58 22.0 0.99 | 58 9.9 | 1.03 | 20 16.8 24.4 
44115 49-1 | 15 45-5 | 57 57-3 | -1-07 | 57 44.2 | -r-x1 |] 21 3.8 25-4 
5115 41.8 | 15 38.0 | 57 30.6 1.15 | 57 16.7 | 1.18 | 21 52.8 26.4 
6115 34.1 | 15 30.1 | 57 2.4 1.21 | 56 47.7 | 1.24 | 22 44.2 27.4 
7115 26.0 | 15 21.9 | 56 32.7 | —1.25 | 56 17.6 | —1.26 | 23 37.9 28.4 
8] 15 17-8 | 15 13.7] 56 2.5 1.26 | 55 47-4 | 1-24 fe) 29.4 
girs 9-7/1 15 58155 327 1.21 | 55 18.5 1.16 | O 32.8 0.8 
Of I5 2.13 | 14 58.7155 5.0] —1.09 | 54 52.4 | —1.01 I 27.3 1.8 
If 14 55-6 | 14 52.8 | 54 40.9 0.90 | 54 30.8 | 0.78 | 2 19.7 2.8 
2] 14 50.5 | 14 48.7 | 54 22.3 0.64 | 54 15.6 | o48 | 3 8.9 3.8 
13] 14 47-4 | 14 46.7 | 54 10.9 | -0.30 | 54 8.3 | -o12 | 3 54.8 4.8 
14] 14 46.6 | 14 47.2 | 54 8.1 | +0.08 | 54 10.3 | to.29 | 4 37.8 5.8 
15] 14 48.5 | 14 50.5 | 54 15.0 0.50 | 54 22.3 | o72] 5 18.5 6.8 
16] 14 53-2 | 14 56.6 | 54 32.2 | +0.94 | 54 44.7 | +1-15 | 5 58.2 7.8 
7715 07/15 5-51 54 59.8 1.36 | 55 17-3 | 156] 6 38.0 8.8 
18] 15 10.9 | 15 16.8 ] 55 37.1 1.74 | 55 58.9 | 190] 7 19.1 9.8 
Ig | 15 23.2 | 15 30.0 | 56 22.5 | +2.03 | 56 47.5 | +213] 8 3.1 10.8 
20 7 15 37-1 | 15 44.4 | 57 13-5 2.19 | 57 40.0 | 221 J 8 51.2 11.8 
21] 15 51.6) 15 58.6] 58 6.5 2.19 | 58 32.4 | 2.12] 9 44.6 12.8 
22416 5.3 | 16 11.6 | 58 57.1 | +2.00 | §9 20.1 | +1.82 | 10 43.8 13.8 
23 | 16 17.3 | 16 22.1 | 59 40.7 1.60 | §9 58.4 | 1.34 ] II 47.6 14.8 
24 | 16 26.0 | 16 28.9 | 60 12.8 1.05 | 60 23.4 | 0.73 | 12 53.1 15.8 
25 | 16 30.8 | 16 31.6 | 60 30.2 | +0.40 | 60 33.1 | +0.08 | 13 56.8 16.8 
26 | 16 31.3 | 16 30.0 | 60 32.1 | -0.24 | 60 27.4 | -o.54 | 14 56.4 17.8 
27 | 16 27.8 | 16 24.8 | 60 19.4 0.80 | 60 8.4 | 1.03 | 15 51.0 18.8 
28 | 16 21.1 | 16 16.8 | 59 54.8 | -x.22 | 59 39.2 | —1.37 | 16 41.5 19.8 
29 | 16 12.2 | 16 7.2 | 59 22.0 1.48 | 59 3-7 | 1.56] 17 29.1 20.8 
30 } 16 2.0/ 15 56.7 | 58 44.7 1.60 | 58 25.4 | 1.62 | 18 15.4 21.8 
31 7 15 51.5 | 15 46.2] 58 6.0 1.61 | 57 46.9 | 158] 19 1.8 22.8 
32 [ 15 41.1 | 15 36.2 | 57 28.1 | -1.54 | 57 9-9 | —x-49 | 19 49.6 | 2.04] 23.8 
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DECEMBER, 1912. 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


VL 


DECEMBER, 1912. 
GEPRANRSS MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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140 DECEMBER, 1912. VII. 
G MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


VOL DECEMBER, 1912. 141 
G MEAN TIME. 


THE MOON'S RIGHT AND DECLINATION. 
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1912. 
G MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Ix. 


1912. 
G MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


143 


144 


DECEMBER, 1912. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION, 


DECEMBER, 1912. _ 145 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


1912——10 


146 MEROURY, 1912. 
GREENWICH MEAN TIME. 


i Ri 


Nors.—The sign + indicates north declinations; the sign — indicates south declination, 


ow * 


Tho sign +, prefixed to the hourly change of daclinatlo indicates that south 


ations are decreasing, or north 
tes that north declinations are decr 





MERCURY, 1912. 147 
GREENWICH MEAN TIME. 


148 MERCURY, 1912. 
GREENWICH MEAN TIME. 


a 


Norx.—The sign + indicates north declinations; the sign — indicates south declinations. 


MERCURY, 1912. 149 
GREENWICH MEAN TIME. 


e 
' wa = 


‘ ‘The sign — fixed to the hourly change of declination indicates that north declinations are decreasing; the sij 
+ disifes ulat north declinations are increasing, " fi the sien 


150 MERCURY, 1912. 
GREENWICH MEAN TIME. 


A 


Norg.—The sign + indicates north declinations; the sign — indicates south declinations. 


MERCURY, 1912. 151 
GREENWICH MEAN TIME. 


‘The sign — prefixed to the hourly change of declination indicates that south declinations are increasing; the sign 
+ indicates that south declinations are . 


152 VENUS, 1912. 
GREENWICH MEAN TIME. 


piri 


Nors.—The sign + indicates north declinations; the sign — indicates south declinations, 


VENUS, 1912. 153 
GREENWICH MEAN TIME. 


om ih as 


Nors.—The sign + to the hour! of declination indicates that south declinations are decre 
sign + prefixed ly change asing, 
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VENUS, 1912. 
GREENWICH MEAN TIME. 


x 
B 


Norz.—The sign + indicates north declinations; the sign — indicates south declinations. 


VENUS, 1912. 155 
GREENWICH MEAN TIME. 


= ae 


Nors.—The sign — prefized to the hourly change of declination indicates that north declinatiom: are decreasing, 


156 VENUS, 1912. 
GREENWICH MEAN TIME. 


Norx.—The sign + indicates north declinations; the sign — indicates south declinations. 


VENUS, 1912. 157 
GREENWICH MEAN TIME. 


Zz = 


al 7x a 


Nore.—The sign — praGixed to the hourly change of declination indicates that south declinations are incresaing; 
ao Sige > Tnledios kat south Geclinations sre decrossdng- 


158 MARS, 1912. 
GREENWICH MEAN TIME. 


N 


a R 


Nore.—The sign + indicates north declinations; the sign — indicates south declinations. 


MARS, 1912. 159 
GREENWICH MEAN TIME. 


Nors.—The sign + to the hourly change of declination indicates that north declinations inc jing; 
eer ng en afar narth Gotlinations are decreasing, ‘are increasing: 


“160 MARS, 1912. 
GREENWICH MEAN TIME. 


Foi] 


a 
bo 


Nors.—The sign + indicates north declinations; the sign — indicates south declinations, 


MARS, 1912. 161 
GREENWICH MEAN TIME. 


EI] 


Nors.—The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing. 
1912——11 


162 MARS, 1912. 
GREENWICH MEAN TIME. 


wa 
a 
Eo bo 


Nors.—The sign + indicates north declinations; the sign — indicates south declinations, 





MARS, 1912. 163 
GREENWICH MEAN TIME. 


aN 2H 


Nors.—The sign — prefized to the hourly change of declination indicates that south declinations are increasing. 


164 


JUPITER, 1912. 
GREENWICH MEAN TIME. 


i 


Nore.—The sign + indicates north declinations; the sign — indicates south declinations, 


JUPITER, 1912. 165 
CH MEAN TIME. 


fm + prefixed to the hourly change of declination indicates that south declinations are decreasing; the 
icates that south declinations are increasing. 


166 JUPITER, 1912. 
GREENWICH MEAN TIME. 





MAY. JUNE. 















g Var. of | var. of | Var. of Var. of 

8 : Rinpparent | R. A. Apparent Decl. 

s sion for | Declination.| fort | Merid- | g sion. for: | Declination.| for: | Merid- 
zs ° Hour. Hour. | ian Pas-] ., Hour. Hour. | jan Pas- 
. sage. , . sage. 
A&| Noon. | Noon.| Noon. | Noon. A | Noon. | Noon.| Noon : Noon. 

hm 5s s of" ” h m hm i s 

I} 16 5X 9.00 | —0.ga9 |—-21 41 15.1 | +1.50 [14 12.4 1/1636 8.89 

2116 50 46.40| 0.954] 21 40 38.5 1.55 |14 8.1] 2|16 35 36.36) 1.355| 21 1444.2 2.45 |I1I 51.0 
3] 16 50 23.21 | 0.979] 2140 0.8| 159 |/14 3-89 3/1635 3.84] 1.354] 21313454 | 2.45 [11 46.6 
4116 49 59.44] 1.002| 21 39 22.2 1.63 [13 59-4] 4/16 34 31.36] 1.3952) 21312 46.5| 2.46 (IX 42.2 
§| 16 49 35.09| 1.025| 21 38 42.6| 1.67 [13 §5.1] 5| 16 33.58.95 | 1.349] 2211 47-5 | 246 IX 37.8 
6| 16 49 10.19 | —1.048 '—21 38 2.0] +1.71 113 50.89 6| 16 33 26.63 | —1.945 |-21 10 48.5 | +2.46 III 33-3 
7|16 48 44.75 | 1.070] 21 37 20.3 1.75 [33 46.5] 7 2.45 |TI 28.8 
8/16 48 18.79] 1.092] 21 36 37.7 1.79/13 42.1f 8 2.45 |II 24.3 
Q| 16 47 §2.32| 1.113] 21 35 54.1 1.83 113 37-7] 9| 16 31 50.42 | 1.327] 21 7 §1.6 2.44 |1I 19.8 
10| 16 47 25.36] 1.133] 21 35 9-6 1.87 |13 33-3] 10) 16 31 18.67 | 1.319] 21 652.9] 2.43 [EE 15.4 


+1.91 113 28.9] 11 | 16 30 47.11 
1.95 |X3 24-5 |} 12 | 16 30 15.77 
1.99 '13 20.1 | 13 | 16 29 44.68 
2.02 |¥3 15.7114 | 16 29 13.85 
2.06 13 11.3715 | 16 28 43.30 


16 46 57.92 | —1.153 |—2I 34 24.1 | 
16 46 30.03 | 1.171 | 21 33 37-7 
1646 1.70] 1.189| 21 32 50.4 
16 45 32.96| 1.206| 21 32 2.3 
1645 3.82] 1.222] 21 31 13.3 


16310 (—-2I 5 54-5 
1.300] 2% 4 56.3 
1.289/ 21 358.4 
1.278} 21 3 09g 
1.266} 21 2 3.8 


+2.42 |II 10.9 
2.41 |IX 6.5 
240 /II 2.0 
2.39 |10 57.6 
2.37 |IO §3.1 


+2.35 |r0 48.7 
2.33 |IO 44.2 
2.30 {10 39.8 
2.27 |I0 35.4 
2.24 |10 31.0 


16 44 34.30 | —1.237 |—2I 30 23.5 
17|1644 4.43] 1.252] 21 29 33.0 
18 | 16 43 34.22] 1.265| 21 28 41.7 
19/1643 3-70| 1.278| 21 27 49.6 
20 | 16 42 32.89 | 1.289 | 21 26 56.8 


+2.09'13, 6.8} 16 | 16 28 13.06 
2.12 13 2.4917 | 16 27 43.15 
2.15 |I2 57.91 18 | 16 27 13.59 
2.18 {12 §3.§ 1 19 | 16 26 44.41 

\r2 49-0 | 20/ 16 26 15.62 


—1.2§3 |—-2I I 7.2 
1.239| 21 OII.2 
1.224 | 2059 15.8 
1.208 | 20 58 21.0 


1.191] 2057 26.9 


Apparent 
Right Ascen-| FA. Apparent | Decl. 
2.21 





8 9° , w ” h m 
—1.355 |\—-21 1§ 42.8 | +2.44 'TI 55-5 
| 








16 32 54.42 | 1.340| 22 9 49-5 
16 32 22.35 | 1.933] 2x 850.5 
| 


























21|1642 1.82! —1.300 |-21 26 3.5! +2.24 !12 44.6] 21 | 16 25 47.23 | —1.174 '—-20 56 33.5 | +2.21 |r0 26.6 
22|16 41 30.51 = .310| 2125 9.5 | 227 112 40.1 922116 25 19.27 | 1.156: 2055 41.0) 2.18 |10 22.2 
23/1640 58.97, 1.319 | 21 24 14.9 2.29 112 35.7123|/1624 51.76 | 1.137| 2054 49.3 2.14 '10 17.8 
24| 16 40 27.23 | 1.326| 212319.7| 231 2 31.21 24/1624 24.70] 1.117) 2053 58.4] 2.10 10 13-5 
25 | 16 39 55-32] 1-333 | 21 22 24.1 2.33 12 26.7 125 | 16 23 58.12 1-097 | 20 53 8.5 2.06 {10 Q.I 
26. 16 39 23-26 | —1.339 I-21 21 28.0 $2.35 tz 22.2 | 26 | 16 23 32.04 | —1.077 '—20 52 19.6 | +2.02 10 4.8 
27 | 16 38 51.07; 1.344] 2420 31-3] 2.37 12 17.8]27|16 23 6.47] 1-056; 2051 31.8) 1.98 IO 0.4 
28 | 16 38.18.77| 1.348! 2119 34.2| 2.39 |12 13.39 28/1622 41.41 | 1.034! 205045.0| 1.93! g 56.0 
29 | 16 37 46.38; 1.351 | 2118 36.9] 2.41 |12 8.8929] 1622 16.89| 1.011} 2049 59.3 1.88 | Q §1.7 
30 | 16 37 13-92] 1-353 | 21 17 39.2 2.42'12 4.3] 30/1621 §2.92| 0.987| 2049 14.8 1.83 | 9 47.3 
31 | 16 36 41.4t | 1-354 |-21 1641.1 | +2.43 [11 59.9 § 31 | 16 21 29.51 | —0.963 —20 48 31.6 | +1.78| 9 43.0 
32|16 36 8.89 | —1.355 |-21 15 42.8 | +2.44 [II 55-5 32| 1621 6.68 | —0.938 —20 47 49.6 | +1.73 9 38.7 

Day of the Month. éth. | 16th. ' 88d. | Sist. Day of the Month. Sth. | 16th. | 24th. 
Semidiameter ... . lar.32 21.57 121.74 21.82] Semidiameter . . . . . . :21.80/21.69| 21.48 
Horizontal Parallax. . | 1.99 2.02 2.03| 2.04— Horizontal Parallax. . . . | 2.04| 2.03! 2.0% 

| 


Nore.—The sign -++- indicates north declinations; the sign — indicates south declinations. 


JUPITER, 1912. 167 
ICH MEAN TIME. 


A) to the hourly change of declination indicates that south declinations are decreasing; the 
sign — indicates that south inclinations are increasing. 


168 





Sia parent | Var. of 
: Right Ascen-| for: | peclinndon 
°o 
Q Noon. Noon. Noon. 
hm =°s8 8 or. 
I | 16 20 32.63 | +o.914 |-20 59 21.0 
2/1620 54.91 | 0.942| 21 025.4 
3} 1621 17.86] og70| 21 I 31.1 
4| 1621 41.48 | 0.998) 23 2 38.1 
§'1622 §.77| 1.025] 2% 346.4 
6! 16 22 30.71 | +1.052 |—-21r 4 56.0 
7|162256.30| 1.079| 23 6 6.8 
8| 16 2322.54| 1.106/ 21 7 18.8 
9| 16 2349.43] 1.133] 2% 8 31.9 
10| 16 2416.95] 1.160] 21 9 46.1 
II | 16 24 45.10 | +1.186 |—-2I IX 1.3 
12| 1625 13.88} x.ara| 21312 17.6 
13} 1625 43-28| 1.238| 21 13 34.9 
14|162613.28| 1.263] 21 14 53-2 
15 | 16 26 43.89| 1.288] 21 1612.2 
16 | 16 27 15.10 | +2.313 |—2I 17 32-2 
17| 1627 46.90| 1.338| 21 18 53.1 
18| 1628 19.29| 1.362] 21 20 14.8 
19 | 16 28 §2.25| 1.386} 2X 21 37.2 
20|1629 25.78] 1.409] 2123 0.3 
21 | 16 29 59.88 | +1.432 |-2I 24 24.2 
22 | 16 30 34.53 | 1-455| 21 25 48.7 
23,1631 9-73) 1-478| 21 2713.8 
24!16 31 45-47 | 1-501} 21 28 39.4 
25|16 3221.75 | 1.523| 21 30 5.6 
26 | 16 32 58.56 | +1.545 |-21 31 32-3 
27 | 16 33 35-90 | 1-567] 21 32 59-5 
28 | 16 34 13.76 | 1.588] 21 34 27.2 
29 | 16 34 52-14 | 1.609) 21 35 55-3 
30 | 16 35 31-02 | 1.630} 21 37 23.7 
31 | 16 36 10.40 | +1.651 |—21 38 52.4 
32 | 16 36 50.27 | +1.672 |—21 40 21.4 
Day of the Month. 4th. 
Semidiameter 


Horizontal Parallax . 


JUPITER, 1912. 


GREENWICH MEAN TIME. 


SEPTEMBER. 













Var. of 


Decl. 
for x 


Merid- 


Hotr. | jan Pas- 





Noon. 


2.72 
2.77 
2.84 
2.87 


$32 


3-24 
3.23 
$-32 


3.35 
3-39 
3-42 
3-45 
3-48 


3-51 
3-53 
3-56 
3-58 
3.60 


—3.62 
3064 
3.66 
3-68 
3-69 


—3-71 
3-72 


” 


sage. 


5 38.6 


5 35.0 
5 31-4 
5 27-9 
5 24.4 


5 20.9 
517-4 
5 13-9 
5 10.4 
§ 6.9 


5 34 
5 0.0 
4 56.5 
4 531 
4 49-7 


4 46.3 
4 42.9 
4 39-5 
4 36.1 
4 32.8 


4 29-4 
4 26.1 
4 22.7 
4 19-4 
4 16.0 


412.7 
4 94 
4 6.1 


4 2.8 
3 59-5 


3 56.2 
3 53-0 


12th. | 2Oth. | 28th. 


. 17.83 {17.43 [17.06 |16.71 


| 1.67 


1.63 


1.59 


1.56 



















OCTOBER. 

4 Apparent Var. of Var. of 

RA. | A ent | Decl. 
g Right Ascen- for: | Declina for: | werid- 
i? Hour. Hoar. | jan Pas- 

> mee. 

A Noon. Noon. Noon. Noon. 
hm “°3 8 or, 8 ” hm 
x | 16 36 10.40 | +1.65r |—-21 38 §2.4| —3.71 | 3 56.2 
2|16 36 50.27| 1.672| 24 4021.4| 93.72! 3 53.0 
3] 16 37 30.64] 1.693| 21341 50.8] 3.73] 3 49.7 
4|16 3811.49] 1713] 2234320.4| 373) 3 46.5 
5 | 16 38 §2.83| 1.733| 2144 50-2] 374 3 43-2 
6 | 16 39 34-65 | +1.753 |-21 46 20.1 | —3.74 | 3 40.0 
711640 16.94| 1%772| 21 47 50.2 3-75 | 3 367 
8.16 40 59-69] 1-791] 21 4920.4] 3-76] 3 33-5 
Q| 16 41% 42.90| 1.810) 21 5050.7] §.76] 3 30.3 
10| 16 42 26.56| 1.829|/ 21 5221.0 3-76] 3 27.1 
Ir | 16 43 10.66 | +1.847 |—-21 53 51-3 | —%76] 3 239 
12|16 43 55-20] 1.865| 21 55 21.6 3-76 | 3 20.7 
13} 1644.40.17] 1.883} 21 5651.8] 3.76] 317.5 
14|16 45 25.57| 1.900] 21 58 21.7 3-75 | 3 14-3 
1§| 16 4611.39] 1.917] 2135951-6] 38.74] 3 11.2 
16 | 16 46 57.61 | +1.934 |}-22 121.3] —373] 3 8.0 
17 | 16 47 44.23} 1.951| 22 250.8] 3.72} 3 4.8 
18 | 16 48 31.25] 1.967| 22 420.0| 371] 3° 1.7 
19 | 16 49 18.66} 1.983| 22 5 48.9 3-70 | 2 58.5 
20/1650 6.45| 1.999| 22 717-4] 3-69| 2 55-4 
21 | 16 50 54.62 | +2.015 |-22 8 45.6 | —3.68| 2 52.3 
22| 16 51 43.16] 2.030] 22 1013.5 3.66 | 2 49.2 
23| 16 52 32.06 | 2.045| 2211 41.0| 3-64| 2 46.0 
24| 16 5321.31 | 2.060) 2213 8.0| 3.62| 2 42.9 
2§|16 5410.92] 2.075] 22 14 34-5 3-60} 2 39.8 
26/1655 0.88 | +2.08 |-22 16 0.5| —3.58| 2 36.7 
27/1655 51-18 | 2103) 221726.0| 3.5§| 2 33-6 
28) 1656 41.81 | 2217| 2218 50.9] 3.52] 2 30.5 
29 | 16 57 32.77 | 2.130{ 22 2015.2 3-50] 2 27.4 
30| 16 58 24.05 | 2.143 | 22 21 39.0 3-47 | 2 24.4 
31 | 16 §9 15.66 | +2.156 |—-22 23 2.1 | —3.45] 2 21.3 
32)17 O 7.57 | +2169 |-22 24 24.5 | —3-42| 2 18.2 
Day of the Month. 6th. | 14th. | 22d. | 30th. 
Semidiameter . 16.40 |16.12 |15§.87 | 15.66 


Horizontal Parallax 


1.53 


1.50 


1.48 


1.46 





Nore.—The sign + indicates n~~*' 4-slinations; the sign — indicates south declinations. 


JUPITER, 1912. 
GREENWICH MEAN TIME. 
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SO MBVA Uaw wp un 

































NOVEMBER. 
4 Var. of Var. of 
a| oA t | RA | A t | Decl. 
M Right Ascem-| ‘torr Detinati on. for: t | Merid- 
i. Hour. Hour. | jan Pas- 
° sage. 
A Neon. Noon. Voon. Noon. 
h m 8 8 ° U ” oo h m 
17 0 7-57 | +a3169 |-22 24 24.5 | —3-42] 2 18.2 
17 059-79 | 2.188] 2225 46.3 3039 | 2 15-1 
17 1 52.32] 2194) 2227 7-3] 3-36] 2 12.1 
IJ 245-14| 2206] 222827.6/ 333/ 2 9.0 
17 338.25] 2.218| 222947.1| %30|/ 2 6.0 
17 4 31.65 | +2.290 |-22 31 5-8 | —3.27| 2 2.9 
17 5 25-33 | 2942] 22 3223.7) 323) I 59-9 
17 619.28] 2.253| 22 33 40.7 3.20 | xX 56.8 
17 7 13-49| 2.264 | 22 3456.9] 3.16) I 53.8 
17 8 7.96| 2.275) 223612.2| 3.12] 1 50.8 
11/37 Q 2.69 | +2.286 |-22 37 26.5 | —308| I 47.8 
12}17 957-66] 2296| 22 38 39-9| 3.04] I 44.7 
13/17 1052.87 | 2.30§/ 22 3952.2| 300] I 41.7 
14,17 1% 48.31 | 2.3%] 2242 3.6] 2.95| I 38.7 
15| 17 12 43-97 | 2383| 224213.9| 91] I 35-7 
16] 17 33 39-85 | +2332 |-—-22 43 23-2 | —2-86| I 32.7 
17 | 17 14 35-94 | %341| 2244 31-5 | 2.82) I 29.7 
18 | 17 15 32.24 | 2349] 2245 38.7] 278] I 26.7 
19! 17 16 28.73| 2.357] 224644.7| 273] 1 27 
20/17 17 25-41 | 2365| 224749-6| 2.68] I 20.7 
21,17 18 22.28 | +2.373 |}-22 48 53-4 | 2.63} I 17.7 
22/17 19 19.33 | 2361| 22 49 56.0 2.58 | I 14.7 
23/17 2016.56 | 2.388) 225057-5| 954] 1 11.8 
24/17 21 13.96| 2.395) 225357-8| 249! x 8.8 
25|17 2211-51 | 2403} 225256.9| 244/ 1 5.8 
26/1723 9.23 | +2.408 |-22 53 54-8, —2.38| 1 2.8 
27/1724 7-10, 2414] 225451-4| 233] 0 59.9 
28/1725 5§-12| 2420) 2255 46.8] 2.28) 0 56.9 
29137 26 3-28) 2.426) 22 5640.9| 223] 0 539 
30/37 27 1.58 | 2492| 22 57 33-7 | 2.18 | 0 50.9 
31] 17 28 0.01 | +2.437 |-22 58 25.3 | —2.13 | 0 47.9 
32117 28 58.57 | +2443 |-—-22 59 15-5 | —2.07| 0 44.9 
Day of the Month. 7th. | 15th. | 83d. 
Semidiameter - 115.47 |15.32 |15§.22 


Horizontal Parallax 


1.44 


1.43} 1.42 





Right Asce 
Ascen- 
sion. 


Day of Month. 


Noon. 


hm =°38 
1728 0.O1 


17 28 58.57 
17 29 57-24 
17 30 56.03 
17 31 54-93 


17 32 53-93 
17 33 53-02 
17 34 §2.20 
17 35 51-46 
17 36 50.79 


ow AN OO WA WwW DN 


~ 
©) 


17 37 50-19 
17 38 49.65 
17 39 49.16 
17 40 48.72 
17 41 48.32 


17 42 47-95 
17 43 47.60 
17 44 47-27 


17 45 46.96 
17 46 46.66 


17 47 46.35 
17 48 46.04 
17 49 45°73 
17 50 45-40 
17 52 45-95 


17 52 44.68 
17 53 44-27 
17 54 43-83 


17 55 43°35 
17 §6 42.82 


17 57 42.23 
17 58 41.59 


Day of the Month. 


Semidiameter . 
Horizontal Par. . 


DECEMBER. 


Var. of 
R. A. 
for 1 

Hour. 





Apparent 
Declination. 


Var. of 


Decl. 
for 1 


_Merid- 


Hour. Jian Pas 





2.470 
2-473 


+2.476 
2.479 
2.48% 
2.483 
2.484 


+2.485 
2.486 
2.486 
2.486 


2 58 25.3 
22 59 15-5 
23 0 44 
23 052.0 
23 138.2 


3 223-1 
23 3 6.6 
23 348.7 
23 429-4 
23 5 8.8 


3 5 46.7 
23 623.2 
23 658.3 
23 7 32.0 
23 8 4.2 


3 8 35.0 
23 9 4-4 
23 9 32-3 
23 958.8 
23 10 23.8 


—23 10 47-4 


2311r 9.6 
23 11 30.3 
23 II 49-5 
2312 7.3 


—23 12 23.7 


2312 38.6 
23 12 52.1 
2313 4.2 
2313 14.8 


Oth. 


—1.84 


1073 
1.67 


x.62 


—1.55 
1.49 
1.43 
1.37 
132 


—1.25 
1.19 
1.13 
1.07 
1.01 


—O-95 
0.89 
0.83 
0.77 
0.71 


—0.65 
0-59 
0-53 
0.47 
0.41 


0.35 
—0. 29 





h m 
0 47-9 
0 44-9 
O 41.9 
O 39.0 
oO 36.1 


O 33-1 
© 30.2 
O 27.3 
O 24.4 
O 21.5 


o 18.5 
0 15.6 
Oo 12.6 
O 97 
o 6.7 


Oo 3.8 
{23 57-9 
23 54-9 
23 52.0 
23 49-0 


23 40.1 
23 43-1 
23 40.2 
23 37-3 
23 34-4 
23 31-4 
23 28.5 


23 25.5 
23 22.6 


23 19.6 
23 16.7 
23 13-7 





. [35.13 {15.08 |15.07 [15.09 | 15.15 


1.41 


1.4% 


1.4! 


1.41 


1.42 


The sign — prefixéd to the hourly change of declination indicates that south declinations are increasing. 
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SATURN, 1912. 
GREENWICH MEAN TIME. 





7 30.6 


7 26.6 
7 22.6 
7 18.7 
7 14-7 
7 10.8 


7 6.8 
7 29 
6 59.0 


6 55.1 
6 51.2 


6 47:3 
6 43-4 
6 39-5 
6 35.6 
6 31.8 


6 27.9 
6 24.1 
6 20.2 
6 16.3 
6 12.5 


6 8.7 
6 4.9 


24th. 


JANUARY. 
Ai Apparent Var. of Var. of 
: R. A. Apparent Decl. 
g Right Ascen- for: | Declination. | for 
2 ° Hour. Hour. |; 
> — 
a Noon. NVoon. Noon. Noon. 
hm =“°s s or, " 
Ij 247 7-01 | —0.275 | +13 36 36.2 | —o.51 
2} 247 0.65] 0.257] 13 3624.9 0.43 
3] 246 54.69| 0.240} 13 3615.6] 0.35 
4| 246 49.15 | o.222} 1336 8.3] 27 
5| 246 44.04! 0.204; 1336 3.1 0.18 
6| 2 46 39.36 | —0.186 | +13 35 59-9 | —o.09 
7| 246 35.11 | 0.168) 1335 58.7 | —o.0r 
8} 2 46 31.29 | 0.150] 1335 59-6] +0.08 
9| 24627.90| 0132] 1336 2.5] 0.16 
10| 246 24.95| o.113; 1336 7-4] 0.25 
II | 2 46 22.44 | —o.095 | +13 3614.4 | +0.34 
12| 2 46 20.37] 0.076] 13 3623-5| 043 
13| 246 18.74] 0.058| 13 36 34.6| o.52 
14| 24617.55| o.cg0| 13 3647.8| 0.61 
15§| 24616.80| o0.022| 1337 31 0.69 
16| 2 46 16.49 | —0.004 | +13 37 20.4 | +0.77 
17| 2 46 16.63 | +o.015 | 13 37 39-8 0.86 
18 | 2 4617.22] 0.034) 1338 1.2| 0.94 
19| 246 18.26] 0.052} 13 38 24.7 1.03 
20| 2 4619.74] o.071| 13 38 50.2 | rer 
21] 2 46 21.66 | +0.089 | +13 3917-8] +1.19 
22| 24624.03| 0.108| 13 3947.4] 1-28 
23| 24626.85; 0.127} 13 4019.1 1.36 
24| 246 30.12] 0.145] 13 4052.8 1.45 
25| 246 33.83| 0.164| 1341 28.4| 1.53 
26| 2 46 37-98 | +0.182 | +1342 §.9 | +1.61 
27| 24642.57| 0.201] 13 4245-4 1.69 
28 | 24647.59| 0.219] 134326.9| 1.77 
29| 246 53.04| 0.237| 1344 10.4 1.85 
30| 246 58.93) 0.255] 13 4455-8] 1-93 
31] 247 5§.26 | +0.273 | +13 45 43-0 | +2.01 
32| 2 47 12.03 | +0.291 | +13 46 32.1 | +2.09 
Day of the Month. 0 Sth. | 16th. 
Semidiameter 


Horizontal Parallax 


9.06 | 8.96 | 8.83] 8.69 


1.03 


1.02 


1.00] 0.99 


























FEBRUARY. 
g Apparent Var. of 
, R. A. Apparent 
s Right Ascen for: | Declination. Merid- 
< Hour. ian Pas- 
° sage. 
A Noon. Noon. Noon. 
hm =°s. 8 oo" h m 

1| 247 12.03| +0.29r |-+13 46 32.1 6 4.9 

2| 24719.22| 0309] 13 47 23-1 6 1.1 

3| 247 26.83] 0327| 13 4815.9 5 57-3 
4| 247 34-86] 0.344] 13 4910.5 5 53-5 

5| 247 43-32] 361) 1350 7.0 5 497 
G} 247 $2.19 | +0.379 }+13 51 5-3 5 45:9 
7; 248 1.48] 0.396] 1352 5.3 5 42.1 
8{ 248 11.19| 0413| 1353 7-2 5 38.3 
9| 2 48 21.31 0.430] 13 54 10.6 5 34-5 
ro| 248 31.83 | o447] 1355 15-9 5 30.7 
Ir | 248 42.76 | +0.464 |+13 56 22.9 5 27.0 
12| 2 48 54.11 0.48% | 13 57 31-5 5 23-3 
13/249 5-86| o498| 13 58 41.8 5 19.6 
14} 2 49 18.01 0.515 | 13 59 §3.8 5 15.8 
15 | 249 30-55] 0531] 14 I 704 5 12.1 
16| 2 49 43-49 | +0547 /+14 2 22.6 5 8.4 
17| 249 56.82] 0.563) 14 3 39-4 5 4-7 
18{ 2 5010.54] 0.579| 14 457-8 5 1.0 
19} 2 5024.64] 0.595] 14 617.7 4 573 
20] 2 50 39.12 0.611} 14 7 39-1 4 53-6 
21] 2 50 §3-98 | +0.627 [+14 9 2.0 449-9 
22} 251 9.22 0.643 | 14 10 26.4 4 46.2 
23| 251 24.82] 0.658| 14 II 52.2 4 42-5 
24|/ 251 40.78 0.673 | 1413 19.3 4 38-9 
25| 251 57-10} 0.688] 14 14 47.8 4 353 
26| 2 52 13.78 0.702 +14 1617.7 | +378] 4 31.6 
27| 252 30.82] o717| 141748.9] 3-83] 4 28.0 
28! 252 48.20| 0731| 1419 21.3 3.88 | 4 24.3 
29| 253 5-93| 745] 142055.0|] 3-93] 4 20.97 
30 | 2 5323-99] 759) 142229.9; 3-98) 4 17.0 
31) 253 42-38 | +0.773 [+1424 6.0] +4.03] 4 13-4 
32| 254 1.11 | +0787 +14 25 43.3 | +407] 4 98 

Day of the Month. Ast. | Oth. | 12th. | 25ch. 

Semidiameter . 8.57| 8.45] 8.33] 8.21 
Horizontal Parallax. 0.97 | 0.96] 0.95] 0.93 


Nore.—The sign + indicates north declinations; the sign — indicates south declinations, 











SATURN, 1912. 
GREENWICH MEAN TIME. 
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MARCH. 
| | 
i Var. of Var. of of | Var. of 
3 Ri Pir ce RA. Apparent Decl. : Rit perene ; RA. Apparent Decl. 
= eS ch | fort | Declination.| for: | Merid- 3 al on for: | Declination.| for: | Merid- 
<. Hour. Hour. | ian Pas-} Hour. Hour. |jan Pas- 
hd sage. . sage. 
a Voon. NVoon. Voon. Voon. A Voon. NVoon | Noon iVoon 
hm =°s 8 or" ”" |h m hm “°s 8 or" " jh m 

1| 2 53 23-99 | +0.759 [+14 22 29.9] +3-98| 4 17.0 3 5 10.33 | +r.r10 [+235 19 27.6] +5.03| 2 26.9 
2| 253 42-38 | 0.773) 1424 6.0) 4.03| 4 13-4 3 537-07] xr.119] 1521 28.5] $05 | 2 234 
3] 254 I-1%| 0787| 1425 43-3 4071 4 98 3 6 4.01] 1127!) 15 2329.7 5-06 | 2 19.9 
4! 25420.17| 0.801] 142721.8| 4.12] 4 6.2 3 631.15 | 1.135] 1525 31-3| 5-08) 2 16.4 

, 2 $4 39-55 | 0814) 1429 1-5) 417/ 4 2.6 3 658.47) 1.143| 15 2733-2] $09] 2 13.0 
6! 254 59-25 | +0.827 [+14 30 42.3 | +4.22! 3 59.0 3 7 25-98 | +1.151 '+15 29 35-5] +510! 2 9.5 

7| 25519-26| 0.840] 14 3224.2] 4.27] 3 55-4 3 753-67| 1.1598] 15 31 38.1 511| 2 6.0 

S| 255 390-59| 0853) 1434 7-0] 432] 351.8 3 821.53] 1.2165| 15 3340.9| 5.12| 2 25 

g! 256 0.23] 0.866] 14 3550-9} 435] 3 48.2 3 849.58] 1-172] 15 3544-0) 5.13] I 59.3 
1O| 25621.17| 0.878| 143735-9| 439| 3 44.6 3 917-79| 3179] 15 3747-3] 5-14| 1 55-6 
Ir] 2 56 42.41 | +0.89: [+14 39 21-9 | +4-43| 3 41-0 3 9 46.17 | +1.186 [+15 39 50.8] +5.15| I §2.2 
12! 257 3-95} 0903| 1441 8.7] 4.47! 3 37-5 ZIOI4.71 | 16193| 1541 54-5| 5-15] I 48.7 
13| 25725-79| 0915] 144256.6|) 451| 3 33-9 310 43-41 | 1-199] 1543 58-3] 5-16] 1 45.3 
14] 25747-91 | 0927] 144445-4| 455] 3 30.4 3 1112.27] 1.205| 1546 2.3| 5.17] I 41.8 
15} 2 5810.31! 0.939/ 14 4635.0] 4.59| 3 26.8 3314%.27| xarr| 1548 6.4] 5.17] 1 38.4 
16 | 2 58 32-99 | +0.951 [+14 48 25.5 | +4.62| 3 23.3 3.12 10.41 | +1.217 [+15 50 10.6 | +5.17] I 34.9 
17| 2 5855-95 | 0.962] 145016.9| 4.66] 3 19.7 312 39.69] 1.223] 1§ 5214.8] 5.18] I 31.5 
18| 25§91%9.18| 0.973| 1452 9.0| 4.69| 3 16.2 313 Q.1I| 1.299] 15 5419.1 5.18 | I 28.0 
19/ 2 5942-68! 0.98%| 1454 1.9| 4.72/ 312.6 313 38.65 | 1.234) 35 5623.4| 5.17] 1 24.6 
20| 3 0 6.45] 0.995| 1455 55-6 4-75 | 3 Ql 314 8.31] 1239| 15 58 27.6 5-17 | I 21.1 
21| 3 © 30.48 | +1.005 [+14 57 50.0! +4.78| 3 5.5921) 314 38.10! +1.244 +16 O 31.8! +5.17| 1 17.7 
22; 3 0 §4-75 1.016 | 14 59 45.0 4-8: | 3 2.0722) 315 8.01 1.249] 16 2 36.0 §-17| I 14.2 
23| 3 119-27] 1.08| 15 £40.7/ 4.84| 2 58.4923] 315 38.02] 1.253; 16 440.1 5-16 | 1 10.8 
24] 3 1 44.03{ 1.036/ I§ 3 37-1 4-87) 254.9124| 316 8.13) 1.257] 16 644.1 §-16| I 7.3 
25! 3 2 9.03] 1.046] 5 5§ 34.1 4-89 | 251.4125] 316 38.35| 1.261] 16 847.9] 5.16] I 3.9 
26: 3 2 34-27 | +1.096 [+15 7 31.6] +4.92| 2 47-9926| 317 8.66 | +1.265 +16 1051.6| +5.15| I O04 
27 3 259-74| 1.066] 15 929.7| 4-94| 2 44-.4927| 31739.06| 1.269| 1612 55.1 §-15§ | 0 57.0 
28! 3 325-43] 1.075) 1511 28.4) 4.96) 2 40.9128) 318 9.55] 1.272| 161458.4| 5.14] 0 53.6 
29| 3 351-34] 1.08%] 151327.6, 4.98! 2 37-4929] 318 40.13] 1.275| 1617 1.6] 5123] 0 50.2 
30! 3 417-46] 1.093| 15 15 27.2 $00 | 2 33.9730] 31910.78| 1.278] 1619 4.6| 5.12] 0 46.7 
31) 3 443-79 | +1.102 [+15 17 27.2 | +5.01 | 2 30.4931] 31941.50 | +1.281 it76 21 7.3 | +5.11 | 0 43.3 
32| 3 § 10.33] +1.110 |+1§ 19 27.6 | +5.03| 2 26.9] 32| 3 2012.29 | +1.284 irre 23 97 | +5.10 | O 39.9 

Day of the Month. 4th. | 12th. | 20th. | 28th. Day of the Month. Sth. | 18th. | Bist. | 29th. 

Semidiameter -. 8.11 | 8.02| 7.93| 7.86] Semidiameter . 7.791 7-74| 7.70| 7.67 


Horizontal Parallax . 0.89 { Horizontal Parallax. 0.88 | 0.88 | 0.87 


| | 
The sign + profixed to the hourly change of declination indicates that north declinations are increasing. 


0.92 | 0.91 | 0.go 0.87 
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SATURN, 1912. 
GREENWICH MEAN TIME. 





eee | ee | gee | eS | | ee | EY | ee | | ee 


MAY. 
| arent | Var.of Var. of 
8 iri ght Ancem R.A. Apparent | Decl. 
5 sion. forr | Declination.| for: | MWerid- 
ot Hour. Hour. ian Pas- 
o sage. 
ra} Noon. Noon. Noon. Noon. 
hm °3 8 of" " h m 
I] 31941.50| +1.281 |+16 22 7.3] +5.11 | 0 43.3 
2| 32012.29| 1.28| 1623 9.7 5.10 | O 39.9 
3| 3204316] 1.287] 1625 11.9 5.09 | 0 36.5 
4| 32114.10| x.290| 162713.8| 5.08] 0 33-2 
5| 321 45-09] 1.293] 1629 15.4]  §.06| 0 29.7 
6) 322 16.13 | +1.a95 [+16 33 16.7! +5.03 | 0 26.3 
7| 32247-23| 1297} 163317.6| 5.03| 0 22.9 
8/ 323 18.37] 1.299] 16 35 18.2 5-02 | O 19.4 
9} 32349-56| 1.301} 163718.4| 4.00] 0 16.0 
10] 32420.79| 1.302/ 163918.2| 4.98] 012.6 
IX] 324 §2.05 | +1.303 +16 4117.6 | +4.97] O 9.2 
12| 325 23-34| 1.304] 164316.6| 4.95; 0 5.8 
13] 325 54-66] 1.305] 1645151) 4.93 [198 git 
14| 32626.00| 1.306| 164713.1| 4-91 |23 55-6 
15§| 326 57.36| 1.307| 164910.7| 4.89 |23 52.2 
16| 327 28.73 | +1.307 |+16 51 7.8 | +4.87 |23 48.8 
17| 328 o.10| 1.308} 1653 4.4| 4-85 (23 45.4 
18] 328 31.48] 1.308| 1655 0.4 4-83 |23 41.9 
19| 329 2.85] 1.307] 165655.9| 4.80 '23 38.5 
20| 329 34.21] 1.307| 165850.8! 4.77 |23 35-2 
21} 330 5.56 | +1.306 '+17 O 45.1 | +4-75 23 31-7 
22| 33036.go| 1.30§| 17 2 38.8 4-72 123 28.3 
23| 331 8.22] 1.304] 17 431-9] 4-70 |23 24.9 
24] 331 39-51] 1.303| 17 624.4 4-67 |23 21.5 
25| 33210.77| 1-302| 17 816.2 4-64 |23 18.1 
26! 332 41.99| +1.300 (+17 10 7.3 | +462 [23 14.6 
27| 33313-18| 1.298] 17 11 57.8 4-59 |23 I1.2 
28| 3 3344-33] 1-296] 1717347.6| 4.56/23 7.8 
29| 33415-43]| 1-204| 17 15 36.7 453 123 4-4 
30] 3 3446.48] 1.292] 1717 25.1 4-50 |23, 1.0 
31 | 3 35.17-47 | +1-290 [+17 19 12.8 | +4.47 [22 57.6 
32| 3.35 48.41 | +1.288 [+17 20 59.8 | +4.44 [22 54.2 
Day of the Month. 7th. | 15th. | 28d. | Sist 
Semidiameter 7.65| 7.65| 7.66| 7.69 





Horizontal Parallax 








0.87 | 0.87| 0.87] 0.87 


@ | APPAR, 
a sion. 
3 
o 
Q JVoon. 
hm “5s 
I) 335 48-41 
2| 336 19.28 
3| 336 50.09 
4| 337 20.84 
5} 337 51-5! 
6] 338 22.10 
7} 338 52.61 
8} 3 39 23-03 
9| 339 53-36 
1O|/ 3 40 23-59 
II| 340 53.72 
12| 341 23-75 
13| 3 41 53-67 
14) 3 42 23-47 
15] 342 53-15 
16| 34322.70 
17| 343 52.12 
18| 344 21.42 
19} 344 50-57 
20| 34519.58 
ax! 345 48.44 
22/ 3 4617.15 
23 | 3 46 45-70 
24/ 347 14.09 
25| 347 42-32 
26| 3 48 10.37 
27| 348 38.25 
28) 349 5-96 
29| 349 33-48 
30/ 350 0.82 
31 | 3 50 27-97 
32| 35° 54-93 
Semidiameter . 


Day of the Month. 





Horizontal Parallax 


JUNE. 
Var. of 
R. A. Apparent 
for1 | Declination. 
Hour. 
Noon. Noon. 
8 o ' ” 
+1.288 |+17 20 59.8 
1.285 | 17 22 46.0 
1.282 | 17 24 31.5 
16279 | 17 26 16.2 
1.276] 1728 0.2 
+1.273 |+17 29 43-4 
1.269 | 17 31 25.8 
1.966 | 17 33 7-3 
1.262] 17 3448.0 
1.258| 17 3627.9 
+1.254 |+17 38 7.0 
1.249] 17 39 45-3 
1.244 | 17 41 22.6 
1.239| 17 42 59.0 
1.234| 17 44 34.6 
+1.229 |+17 46 9.4 
16223) 17 47 43-3 
1.218| 17 49 16.1 
1.412| 17 50 48.0 
1.206] 17 52 18.9 
+1.199 '+17 53 48.9 
16193) 17 55 17-9 
1.186| 17 5645.9 
1.180] 17 58 13.0 
1-173 | 17 59 39-1 
+1.166 |+18 1 4.2 
1.159| 18 2 28.3 
1.151| 18 351.4 
1.143] 18 513.5 
1-135 | 18 6 34.6 
+1.127 +18 7 54-7 
+1.119 +8 913-7 


| Var. of 
Decl. 
fort 
Hour. 


+4029 
4-26 
4022 
4-18 
4-15 


+4.1t 
4-08 
4-04 
4-00 
3-97 


+3-93 
3-89 
3.85 
38x 
3-77 


+3-73 
3-69 
§-65 
3-61 


+3-53 
3-49 
3-45 
3-40 
3-36 


+3.32 
+3.28 


sage. 


h m 
22 54.2 
22 50.8 
22 47-3 
22 43-9 
22 40.5 


22 37-1 


Merid 
ian Pas- 
22 33-6 
22 30.2 
22 26.8 


22 24 


22 19.9 
22 16.5 
22 13.0 
22 96 

22 6.1 


22 27 
2I 59.2 
2I 55.8 
2I 52.3 
21 48.9 


21 45-4 
2I 42.0 
21 38.5 
2X 35-2 
21 31.6 


2I 28.2% 
21 24.6 
21 21.2 
21 17.7 
21 14.2 


2I 10.7 
2I 9.3 


Sth. | 16th. | 24th. 





Nots.—The sign + indicates north declinations; the sign — indicates south declinations. 





SATURN, 1912. 173 
CH MEAN TIME. 


‘The sign + prefixed to the hourly change of declination indicates that north declinations are increasing, 


174 SATURN, 1912. 
GREENWICH MEAN TIME. 


% 


Nors.—The sign + indicates north declinations; the sign — indicates south declinations, 























SATURN, 1912. 
GREENWICH MEAN TIME. 








NOVEMBER. 
4 Var. of Var. of 
&| Apparent } Ra. | A t | Decl. 
= : Right Ascen- for: Declination. fort Merid- 
~ Hour. Hour. | jan Pas- 
.. sage. 
5; Noon. Noon. Noon. 
| h m r 8 ° , ” 7 h m 
| 4 2 47.62 | 0-734 |+18 27 44.2 | —2-18 [13 18.8 
2} 4 229.89| 0.744| 182651.6] 2.20/13 14.6 
3| 4 211.91 | 0.753] 1825 58.4] 2.22/13 10.4 
4. 4 253-71 | 0.762| 1825 4.7| 224/13 6.2 
5| 4 1 35-31] o77r| 182410.7| 2.26/13 1.9 
§| 4 1:16.70! —0.779 [+18 23 16.3 | —2.28 |12 57.6 
7' 4 @57.90| 0.787| 182221.6| 229 |12 53.4 
“ 4 © 38.92| 0.79¢| 1821 26.5 | 2.31 /12 49.2 
9! 4 019.77] 0.801} 18 2030.9] 232/12 44.9 
"| 4 0 0.46] 0.88] 18 19 34.8] 2.33 [12 40.7 
Ir} 3 §9 41.01 | —o0.814 [+18 18 38.6 | —2.34 [12 36.5 
12} 359 21.42] 0.819] 181742.3| 235 |I2 32.2 
131 359 1-72 | 0.824] 181645.8| 2.35 |12 27.9 
14) 358 41.89| 0.828| 18:15 49.2} 236 [12 23.6 
1g§| 358 21.97| 0.832| 1814 52.4| 236/12 19.4 
16| 358 1.96 | —0.835 [+18 13 55.5 | 2.37 |I2 15-2 
17| 3.57 43-87 | 0.838) 1812 58.5] 2.37 |12 10.9 
%' 357 21.72| 080/ 1812 1.5] 237|r2 6.5 
19! 357 1-51 | 0.842| rrr 4.6) 2.36/12 2.2 
90| 356 41.26| 0.844| 1810 7.7] 2.36 [rr 58.0 
21! 3 56 20.98 | —0.845 '+18 9 10.8 | —2.36 '1I 53.8 
22 | 356 0.68 | 0.856) 18 814.0} 2.35 [II 49.5 
23) 3 55 40-37 | 0-846) 18 717.4! 2-35 |II 45-2 
41 355 20.07| 0.86] 18 621.0/ 2.34 |II 41.0 
2§] 354 59-78| 0.845| 18 524.7) 234 [11 36.7 
2%) 3.54 39-51 | 0.844 [+18 428.7 | —2.33 [11 32.4 
271 354 19.28} 0.842| 18 332.9} 2.32 |11 28.1 
| 35359.10] o80/ 18 237.4] 2.31 [II 23.8 
29] 3 53 38-97 | 0o837/ 18 1 42.2 2.29 |II 19.6 
7} 353 1%8.91 | 0.834] 18 047.4| 228/11 15.3 
3t1 3.52 58.93 | —0.83r [+27 59 53.1 | —2-26 II 11.0 
32} 3 §2 39.05 | —0.827 [+17 58 59.2 | —2.24 [11 6.7 
Day of the Month. 7th, | 15th. | 28d 
Semidiameter ... 9.53| 9-57] 9.58 
Horizontal Parallax . 1.08 | 1.09] 1.09 


Day of Month. 


0 ON A WaAW D 


oe 
i?) 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 


Day of the Month. 


Semidiameter. 
Horizontal Par. . 


t Ascen- 
on. 


Apparent 
Righ 


Noon. 


hm =°: 

3 52 58.93 
3 52 39-05 
3 52 19.27 
3 51 59.60 
3 51 40.06 


3 51 20.66 
351 1.41 
3 §0 42.32 
3 50 23-40 
350 4.67 


3 49 46.14 
3 49 27.81 
349 9.70 
3 48 51.81 


3 48 34.16 


3 48 16.76 
3 47 59-61 
3 47 42-72 
347 26.11 


347 9-79 


3 46 53-76 
3 46 38.03 
3 46 22.61 
346 7.50 
3 45 52-70 


3 45 38-24 
3 45 24.12 
3 45 10.34 
3 44 56.91 
3 44 43-84 


3 44 31.13 
3 44 18.80 
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Te ee a . 


DECEMBER. 
Var. of Var. of 
R. A. Apparent Decl. 
forr | Declination.| for: | Merid- 
Hour. Hour. | jan Pas- 
sage. 
Noon. iVoon. Noon. 
8 ° , ” ” h m 
—0.831 |+17 59 53-1 | —2.26 |II 11.0 
0.827| 1758 59-2} 224 /Ir 6.7 
0822/1758 5.7] 2a2|Ir 2.5 
0.817 | 17 5712.7| 2.20 |10 58.3 
0.811 | 17 5620.3] 2.18 |10 54.1 
—0.805 |+17 55 28.4 | —2.15 |10 49.8 
0-799 | 17 54 37-2 2.12 |10 45.6 
0.792 | 1753 46.7| 2.09 |IO 41.3 
0.784 | 17 5256.8] 2.06 |ro 37.1 
0.776| 1752 7.7| 2.03 |10 32.8 
—0.768 (+17 51 19.4 | 2.00 j10 28.6 
0759 | 17 50 31.9 1.97 |IO0 24.3 
0.750} 17 49 45-2 3.93 |10 20.1 
0.740! 17 48 59.4 1.89 |10 15.8 
0.730! 17 4814.4 1.85 {10 11.6 
—0.720 |+17 47 30.4 | —1.81 IO 7.4 
0.709 | 17 46 47.4 1.77 |I0 3.2 
0.698 | 1746 5.4 1.73 | 9 59.0 
0.686 | 17 4524.4} 1.69] 9 54.8 
0.674 | 1744 44-4| 1.65} 9 50.6 
—0.662'+17 44 5-4] —1.60! 9 46.4 
0.649 | 17 43 27.6 1.56 | 9 42.2 
0.636 | 17 42 50.9 1.§1 | 9 38.0 
0.623 | 17 4215.4 1.46 | 9 33.8 
0.609 | 17 4I 41.0 1.4% | 9 29.7 
—0.595 |+17 41 7.8| —1.36| 9 25.5 
0.58: | 17 40 35.8 1631 | 9 21.4 
0.567| 1740 5.I 1.26 | 917-2 
0.552 | 17 39 35.6 1.20 | 9 13.0 
0-537| 1739 7-4] 115} 9 8.9 
—0.521 [+17 38 40.5 | —1.09| 9 4.7 
—o.506 |+17 38 15.0] —1.04] 9 0.6 
Ast. | 9th. | 17th. | 26th. | 88d. 
9-56| 9.53| 9-47| 9.39| 9-29 
1.09| 1.08} 1.07] 1.07| 1.06 





The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing. 


176 URANUS, 1912. _ 
MEAN TIME. 


Tae 
Least semidiameter, ar, 17.64 Least horizontal parallax, January an, day 
Greatest somidiamoter, aly "34. Frigg Greatest horizontal paratia, july th, ogy 


NEPTUNE, 1912. 177 
GREENWICH MEAN TIME. 












Greatest semidiameter, January 32, 1°.33 Greatest horizontal parallax, January 12, Sat 
Least semidiameter, Wig ie Te Exeet horeontel pefettans Way 3 
1912. 12 (ph 12) 


178 HELIOCENTRIC CO-ORDINATES, 1912. 


MERCURY. 
GREENWICH MEAN NOON. 


[Eph 1} 


Mar. 


Apr. 





HELIOCENTRIC CO-ORDINATES, 1912. 


MERCURY. 
GREENWICH MEAN NOON. 


of Date. 


285 35 49.8 
288 34 24.9 
291 35 38.2 
294 39 45-0 
2907 47 1.6 


304 12 12.0 
307 30 41.3 
310 53 31-5 
31421 2.3 
317 53 33-9 
321 31 27.1 
32515 3.6 
329 4 45-3 
333 9 54-7 


337 354-2 
34114 6.4 
345 31 53-2 
349 57 35-7 
354 31 33-8 


35914 5-2 
"4 524.9 

9 5443 
14 15 10.2 
19 33 43-7 


"25 119.1 


3° 37 42-9 
36 22 32.5 
4215 15.6 
4815 9.3 
54 21 20.0 
60 32 44.1 
66 48 8.0 
73 610.6 
79 25 24.8 
85 44 20.0 
92 125.4 
98 15 12.9 
104 24 19.6 
I1O 27 30.9 
116 23 41.5 
122 II 57.5 
127 §1 36.3 
13322 6.9 
138 43 9-3 


143 54,33-1 
148 56 16.8 


300 57 44.8 | 





ee 


Daily 
Motion. 


e bd Ld 
257 21.1 
259 51-7 
3 237-4 
3 5 39-0 
3 857.0 
3 12 32.2 
§ 16 25.2 
3 20 36.6 
325 7-2 
3 29 57-8 


335 89 
3 40 41.2 
3 46 35-4 
3 52 51.8 
3 59 30.7 
4 632.1 
413 55-9 
422 4162 


4 29 47-2 
4 38 12.0 


4 46 53-3 
455 48.0 
5 4520 
§ 14 0.2 
523 6.0 


5 32 2.6 
5 40 41.3 
§ 48 52.6 
§ 56 26.4 
6 312.0 
6 8 58.8 
6 13 36.9 
6 16 57.3 
6 18 53.1 
6 19 197 
6 18 15.2 
6 15 40.7 
6 Ir 40.2 
6 620.7 
3 $9 50.9 


§ 52 21.3 
544 3-5 
335 9.0 
5 25 49.0 
5 16 14.1 


$ 633-4 
4 56 55-0 


Reduction Heliocentric 


to Orbit. 





6 ” 


+II 29.3 
10 49-5 
Io 2.1 

9 7-1 
8 4.7 
+ 6 55-4 
5 39-5 
417.6 
2 50.4 
+ 118.8 


— 0 16.2 
I 53-3 

3 3Y.1 

5 7-9 

6 41.7 

— 810.3 
9 31-4 
IO 42.5 
11 40.8 
12 23.4 


—12 47.6 
I2 §1.0 
12 31.3 
II 47.0 
10 37°5 


— 9 3.1 
7 5.6 
4 48.2 
— 215.6 
+ 0 26.0 


+ 3 9.2 
5 45-9 
8 7-7 
10 6.8 
Ir 36.8 


+12 32.8 
12 52.3 
12 35-0 
II 43.2 
10 20.7 

+ 8 33.2 

6 27.0 
4 8.8 

+ 145.1 

— 0 38.3 

— 256.2 

—~ 5 4:4 


Latitude. 


Daily 
Motion. 


Logarithm of 
Radius Vec- 


tor. 


At Date. 


Logarithm of Distance from 
Earth 
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At Interme- 


diate Date. 


ee Se 


—5 58 1.1 
6 8 55.9 
6 18 59.3 
628 7.7 
6 36 17.3 

—& 43 23.9 
6 49 22.7 
6 54 8.5 
6 57 35-7 
6 59 38.3 

—-7 0 9.8 
659 3-1 
6 56 10.6 
6 51 24.5 
6 44 36.5 

—6 35 38.0 
6 24 20.3 
6 10 34.9 
5 54 13-5 
535 8.5 

—5 13 13-7 
4 48 24.1 
4 20 37.1 


3 49 53-1 
3 16 16.2 


—2 39 54-6 
21 1.8 


I 19 56.8 
—O 37 «4-2 
+o 7 5-4 
+o 51 56.1 

I 36 48.0 

2 20 57.9 

3 3 42-0 

3 44 17-4 
+422 4.5 

4 56 28.4 

527 1.2 

5 53 22-4 

615 19.5 
+6 32 47.9 

6 45 49.8 

© 54 33-7 

6 59 12.7 

7 0 3-4 
+6 57 24.8 
+6 SI 37.1 


[Eph 12) 


a 


5 23-2 
4 7:5 
2 46.0 


+ 0 16.4 
1 58.3 

3 47-9 

5 45-7 

7 53-9 
+10 6.7 
12 30.1 
1§ 21 
17 42.0 
20 29.0 


+23 21.6 
26 18.1 
29 15.8 
32 13.5 
35 6% 


+37 39-9 
40 2.5 
42 3-4 
43 36.6 
44 36-5 


+44 58.3 
44 38.2 
43 34-3 
4t 46.7 
39 17-3 

+36 10.7 
32 32-4 
28 29.7 
24 10.6 
TQ 43-0 

+15 14.2 
10 $1.1 

6 39.0 

+ 2 41.9 

— 057.2 

— 416.5 

— 7 W304 








9-654 5106 
9.651 6072 
9-648 4357 
9-644 9955 
9-641 2864 


9-637 3087 
9-633 0633 
9-628 5518 
9-623 7766 
9-618 7415 


9-613 4516 
9-607 9140 
9.602 1378 
9-596 1349 
9-589 9199 
9. 583 5109 
9-576 9303 
9-570 2051 
9.563 3677 
9-556 4565 
9+549 5162 
9-542 5985 
9.535 7624 
9-529 0742 
9-522 6071 


9-516 4405 
9-510 6587 
9-505 3493 
g. 500 6000 
9-496 4956 


9-493 I151 
9-490 5272 
9-488 7869 
9.487 9326 
9-487 9835 
9-488 9384 
9-499 7759 
9-493 4556 


9-496 9208 
9-501 IO14 


9-505 9178 
Q-511 2844 
9-517 1134 
9-523 3177 
9-529 8135 
9-536 5219 
9-543 3793 


0.134 7865 
0.136 1891 
0.137 4363 
0.138 5259 
0-139 4547 
0.140 2192 
0.140 8149 
O.141 2367 
0.141 4783 
0.141 5325 
0.141 3912 
O-141 0453 
0.140 4845 
0.139 6971 
0.138 6706 
0-137 3905 
0.135 8411 
0.134 0056 
0.131 8651 
0.129 3999 
0.126 5886 
0.123 4087 
0.119 8366 
0.115 8480 
O.III 4185 


0.106 5239 
O.101 1407 
0.095 2472 
0.088 8241 
0.081 8553 


0-074 3294 
0.066 2396 
0.057 5853 
0.048 3725 
0.038 6142 
0.028 3305 
0.017 5490 
0.006 3036 
9-994 6345 
9.982 5885 
9-979 2173 
9:957 5774 
9-944 7294 
9-931 7376 
9-918 6701 


9-905 5983 


0.135 5071 
0.136 8323 
0.138 ooro 
0.139 0106 


0.1 39 8578 


0.140 5384 
0.141 0479 
0.141 3805 
0.141 §293- 
0.141 4868 


O.141 2444 
0.140 7925 
0.140 1199 
0.139 2146 
0. 138 0632 
0.136 6505 
0.134 9603 
0.132 9747 


0.130 6744 
0.128 0389 


0.125 0462 
0.121 6732 
0.117 8959 


0.113 6899 
0. 109 0308 
0.103 8948 
0.098 2590 
0.092 1030 
0.085 4087 
0.078 1626 


0.070 3551 
0.061 9828 
0.053 0480 
0.043 5605 
0.033 5364 
0.02 3 0000 
0.011 9819 
0.000 5192 
9-988 6555 
9-976 4401 
9-963 9272 
9-951 1755 
9-938 2473 
9-925 2090 
9-912 1301 


9.899 08 39 


9-892 9963 9-886 1454 
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HELIOCENTRIC CO-ORDINATES, 1912. 


MERCURY. 
GREENWICH MEAN NOON. 


Feeh ot 


Date. 


lay 17 


Seoorsxanuaunna BSBRS ARRSB 


19 
20 


r ? 
12 


13 


15 
16 
17 


we BSERIRAPORR BSG 


HELIOCENTRIC CO-ORDINATES, 


Heliocentric 
itude, 

Mean 

of Date. 


297 53 5-0 
308 354-7 
304 18 29.0 
307 37 6.0 
31x 0 4.6 


314 27 44-3 
318 0254 
32x 38 28.8 
325 22 16.2 
32912 9.6 


333 8 31.3 
337 11 43-8 
341 22 9.6 
345 40 10.8 
350 6 8.4 


354 40 22-1 
359 23 97 
414 46.1 
9 15 22.4 
1425 5-3 


19 43 55-9 
25 11 48.1 
30 48 28.2 
36 33 33-3 
42 26 30.7 
48 26 37.2 
54 32 59-0 
Go 44 31-9 
67 O 2.4 
7318 89 


79 37 24-1 
85 56 17.6 
g2 13 18.5 
98 26 58.8 
104 35 56.0 


110 38 55.4 
L116 34 52.2 


122 22 52.9 
128 215.3 


133 32 28.7 


138 53 13-3 
144 419.2 
149 545.0 
153 57 36-7 
158 40 6.4 
163 33 30.7 
167 38 98 








MERCURY. 
GREENWICH MEAN NOON. 


Daily | Reduction] Heliocentric 
Motion. to Orbit. § Latitude. 
erm eof om 
$9 33\/+ 8 2.74-—6 36 31.7 
3 12 39.0 653-1] 6 43 36.2 
316326] 537-0] 6 49 32.7 
3 20 44.6 415.0] 6 54 16.1 
3 25 15-8 247-6] 657 40.8 
330 7.0|/+ 115.9 ]—6 59 40.7 
335187 |— O19.2§ 7 O 92 
3 40 51.8 1 56.3] 658 59.3 
34646-7| 334-17 656 3.5 
353 3-8 510.8] 6 51 13.7 
3 59 43-4 |— 644.5 1-6 44 21.7 
4 645-5] 813.0] 6 35 19.0 
414 99} 933-9] 6 23 56.9 
421 56.0| 1044.6] 610 6.8 
430 25} 1142.37 5 53 40.4 
4 38 87-9 | —12 24.4 |—5 34 30-3 
447 98| 1248.0] § 12 30.1 
456 4-9} 1250.7] 447 35-0 
$5 HO) 1230.3] 419 42.5 
$%417-2| I5 45-2] 3 48 53-1 
§ 23 23.0 | —I0 34.9 J—3 I§ 10.9 
§ 32 192 859.8] 2 38 44.4 
$4057-2; 7 1.6] I 59 47-2 
549 7:6) 443-6] 1 18 38.3 
§ 5640.0 |— 210.6 }—o 35 42.8 
6 323.9/+ O31.1J+o 8 28.6 
6 9 8.8 314.2] O 53 20.0 
6 13 44.8 § 50.5] I 3811.2 
617 2.6 811.8] 222 19.2 
61855.7; IOIOI§ 3 § O.O 
6 19 19.5 | +II 39.1 | +3 45 30.8 
618 12.2} 12 34.0] 423 12.0 
61$ 34-9 | 1252.3] 4 57 29-2 
Grr 31-9] 1233-9) 5 27 54-4 
6 610.0; IIT 41.0] § §4 7-5 
§ 59 38.0 / +10 17.71 +0 15 56.4 
552 68 8 29.5] 6 33 16.4 
5 43 47-6 622.8] 6 46 10.1 
$34520) 4 4.4] 6 54 46.1 
§2531-5|+ 140.5] 6 59 17.7 
§1§ 562/— 042.8147 0 1.5 
§ 615.5 3 0.4] 6 57 16.7 
4 56 37-2 5 8.2, 6 51 23.4 
447 8&3| 7 3-0] 6 42 42.0 
4 37 53-9 8 42.8] 6 31 32.6 
428581}—r0 6.0]7+6 18 14.5 
42023.9/—-IIT 12.2446 3 5.6 


eee 


Daily 
Motion. 


— 7 369 
6 31.3 

5 20.8 

4 5.0 

2 43-3 

— 1 15.3 
+ 0 195 
2 365 

3 51-5 

5 49-5 

+ 7 55:9 
10 13.0 
12 3407 
1§ 6.9 
17 4701 
+20 34.2 
23 27.0 
26 23.6 


29 21.3 
32 16.8 


+35 6.2 
37 44-6 
49 6.7 
42 6.8 
43 39-0 


+44 37-7 
44 58.2 
44 36.8 
43 31.6 
4I 42-7 

+39 12.2 
36 404 
32 25-2 
28 21.8 
24 24 

+19 34.6 
15 5-9 
10 43.0 

6 31-3 

+ 2 34-7 

— 1 38 

422.4 
7 20.7 
9 58.7 
12 16.8 


—14 16.3 
—15 58.7 


1912. 






































Logarithm of 
‘Radius Veo: | - 
tor. At Date. 

9.641 1685] 9-950 9550 
9-637 1826] 9.959 1676 
9.632 9288] 9.967 3028 
9.628 4090} 9-975 3546 
9-623 6256] 9.983 3168 
9-618 5824] 9.991 1827 
9-613 2847] 9-998 9458 
9-607 7394] 0-006 5990 
9-601 9559] 9-014 1345 
9-595 9461] 0.021 5438 
9-589 7247 0.028 8175 
9-583 3098] 0.035 9450 
9-576 7240] 0.042 9149 
9-569 9946] 0-049 7147 
9-563 1542] 0.056 3301 
9-556 2412] 0.062 7454 
9-549 3005} 0.068 9436 
9-542 3840] 0.074 906g 
9-535 5511 0-080 6155 
9.528 8683] 0.086 0479 
9-522 4089] 0.091 1818 
9-516 2526] 0.095 9947 
9.510 4840] 0.100 4630 
9-505 1904] 0.104 5631 
9-500 4595] 0.108 2721 
9-496 3763] o.r11 5684 
9-493 O192] 0.114 4326 
9-490 4565] 0.116 8479 
9-488 7432] 0.118 8008 
9-487 9169] 0.120 2816 
9-487 9960] 0.121 2858 
9.488 97874 0.121 8126 
9-490 8431] 0.121 8664 
9-493 5483] 0.121 4561 
9-497 0369] 0.120 5946 
9.501 2386] 0.119 2979 
9.506 0737] 0.117 5851 
9.511 4504] 0.115 4774 
9-517 2987] 0.112 9972 
9-523 §1360] 0.110 1675 
9-530 0174] 0.107 O14 
9-530 7314] 0-103 5514 
9-543 5834] 9.099 8097 
9-550 5081} 0.095 8071 
9-557 4475] 0-091 5631 


9-564 3509 


°. 
0.097 8 398 
0.093 7141 
0.089 3563 

0.087 0958 | 0.084733) 
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D 


istance from 


At Interme- 
diate Date. 


9-955 0706 
9-963 2452 
9-971 3395 
9-979 3473 
9-987 2622 
9-995 9775 
0.002 7866 
0.010 3820 
0.017 8555 
0.025 1983 
0.032 4002 
0-039 4504 
0.046 3369 
0.053 0464 
0.059 5638 
0.065 8727 
0.071 9558 
0-077 7944 
0.083 3676 
0.088 6535 


0.093 6298 
0.098 2734 
0.102 5605 
0.106 4678 
0. 109 9731 
0.113 0556 
0.115 6973 
0.117 8829 
0. 119 6006 
0.120 8434 


0.121 6087 
0.121 8982 
0.121 7185 
0. 12g 0808 
0. 119 9995 
0.118 4922 
0.116 5792 
0.114 2824 
O.111 6246 
0. 108 6288 


0.105 3180 
IOI 7144 


9-571 1746) 0.082 4218 \ 0.080 0120 


182 


Longi 
Date. Mean 





Aug. 


are | 
6. 
“<q 
~ 


CO MN A US Ww DN 


ad 


mom ON AN AW D ot 


qe ttt 
An ® WwW DN HF O 





HELIOCENTRIC CO-ORDINATES, 1912. 


MERCURY. 
GREENWICH MEAN NOON. 


Heliocentric 
tude, 
quinox 
of Date. 


163 13 30.7 
167 38 9.8 
171 54 26.4 | 
176 245.1 | 
180 3 31.3 


183 57 10.8 


187 44 9.6 
191 24 53-2 | 
194 59 46.5 
198 29 13.9 | 
201 §3 38.6 
205 13 23.2 
208 28 49.1 
211 40 17.0 
21448 6.5 


217 §2 36.5 | 
220 54 4.8) 
223 52 48.6 | 
226 49 4-3 | 
229 43 7:7 | 


232 3513-9 | 
235 25 37-4! 
238 14 32.3! 
241 212.3 | 
243 48 50-7 | 
246 34 40.4 ' 
249 19 54-1 | 
252 444-4 | 
254 49 23.6 ' 
257 34 3:9 | 
260 18 §7.5 | 
263 416.7 | 
265 50 13-7 | 
268 37 0.9. 
271 24 50.8 


| 
274 13 56.1 | 
277 429-9 | 
279 56 45.4. 
282 50 56.4, 
285 47 16.8 
288 46 1.2 | 
| 
291 47 24-7 | 
294 51 42.8 ! 
297 59 11.7 | 
30110 8.2] 


304 24 49.8 
3O7 43 3407 


Daily 


Motion. | to Orbit. 


Reduction 






Heliocentric 


Latitude. 





4258.1} —r0 6.0 


4 20 23.9 II 12.2 
41213.5| 2 II 
4 428.2] 12 33-4 
357 85, 12 49-7 
3 5014.9 | —I12 51.2 
34347.0| 12 38.9 
337 44-3 | 214-3 
332 6.3] 11 38.7 
3 2652.2} 10 53.5 





322 1.0 | — 9 59-9 
317318] 8 59.3 
3 13 23.6 7 52-9 
3.9355| 641.9 
3 6 6.7 5 27.3 
3 256.2)}— 410.2 
3 0 3.2 2 51-5 
257 2701 I 32.2 
255 70! — 012.9 
253 2.3 + I §-5 
251125|/+ 222.4 
2 49 36.9 3 37-1 
2 48 15.2 4 49.0 
247 7.0} 557.6 
2 46 11.9 7 2.3 
24529.6|+ 8 2.9 
244599| 858.6 
244 42-7 9 49-3 


24437-7| 10 34.4 
244449! 11 137 
245 4.3 [+11 46.8 
12 13.5 
246 20.0) 12 33-4 
24716.5; 1246.3 
2 48 25.5 | 12 52.0 


245 36.0 


2 49 47.3 | +12 50.3 





251224 | 1241.1 
25311.0| 1224.2 
255 13-3) 1159-5 
25729.9| 1127.0 
3 0 1.4|+10 46.8 
3 248.2 9 58.9 
3 $508, 9 3-4 
3.9 99 8 0.6 
3.12 46.1% 6 50.8 


316 40.2) + 5 34-5 
jmos28 4 4 12.3 


° tO) oe 


+6 18 14.5 
6 3 5.6 
5 46 22.3 
5 28 19.7 
5 911.3 

+449 9.2 
4 28 23.8 
4 7 4:4 
3 45 191 
3 2315.0 

+3 058.2 
2 38 34.1 
216 7.1 


I 5341.1 
I 3r 19.6 


+1 9 5.4 
047 1.2 
025 9.0 

+o 3 30.8 

—O 17 §1.7 

—O 33 57.1 
© 59 43-9 
I 20 11.0 
I 4017.2 
20 1.4 

—2 19 22.7 
2 38 19.9 
2 §6 52.1 
314 53.1 
3 32 36.8 


—3 49 47.0 
4 627.5 
4 22 36.8 
4 38 13.5 
453 15-9 

—5 742-2 
5 21 30.4 
5 34 38.4 | 
547 3-7 
5 58 43.6 | 

—6 9 35-2 | 
6 19 35-3 | 
6 28 40.2 | 
6 36 46.0 
6 43 48.4, 

—6 49 42.7 | 

—6 54 23.8 








Daily 
Motion. 





—20 2504 


21 3.8 
21 33-6 
ar 55.8 
22 11.4 


—22 21.3 
22 26.3 
22 27.1 
22 24.3 
22 18.3 


—22 9.6 
ar 58.6 
21 45-5 
at 30.6 
2 14.2 


—20 56.4 
20 37-2 
20 16.8 
19 55-4 
19 32.9 


19 9-4 
18 44.9 
18 19.3 
17 5265 
17 24.6 

—16 55-5 
16 25-1 
15 53-2 
15 19.8 
14 44-7 

—14 7.6 
13 23.5 
12 47.1 
12 3.1 
Ir 16.2 


—10 26.4 


9 33-1 
8 36.0 


7 34.8 
6 29.2 
— 5 18.6 
— 4 2.6 


fEvh 121 










Logarithm of 


Radius Vec- 
tor. 


9-564 3509 
9-571 1745 
9-577 8811 
9-584 4389 
9-590 8216 


9-597 0075 
9-602 9789 
9-608 7216 
9.614 2243 
9-619 4782 
9.624 4766 
9-629 2144 
9-633 6881 
9.637 8953 
9-641 8346 


9-645 5052 
9.648 9070 
9.652 o401 
9-654 9053 
9-657 5033 
9.659 8351 
9.661 go16 
9.663 7039 
9.665 2430 
9-666 5196 


9-667 5345 
9.668 2885 


9-668 7820 
9-669 0153 
9.668 9886 
9.668 7019 
9.668 1550 


9-667 3475 
9-666 2788 


9-664 9485 
9-663 3556 
9-661 4992 
9-559 3783 
9-656 9919 
9-654 3391 
9.651 4189 
9-648 2306 
9-644 7736 
9.641 0479 
9.637 0536 
9-632 7916 
9.628 2635 


9-938 1926 






0.087 0958 
0.082 4218 
0.077 5561 
0.072 5123 
0.067 3026 
0.061 9378 
0.056 4276 
0.050 7803 
0.045 0029 
0.039 1021 




















0.033 0832 
0.026 9507 
0.020 708 3 
0.014 3598 
0.007 9078 


0.001 3547 
9-994 7030 
9.987 9546 
9-981 1113 
9-974 1753 
9-967 1489 
9-960 0344 
9-952 8344 
9-945 5526 


9-930 7594 
9-923 2589 
9-915 6984 
9.908 0867 
9-900 4344 
9-892 7543 
9.885 0620 

9-877 3758 

9.869 7172 

g.862 1118 

9-854 5895 
9.847 1848 

9-839 9376 
9.832 89 34 
9-826 1036 
9-819 6264 
9.813 5256 
9-807 8717 
9.802 7406 
9-798 2133 
9-794 3738 
9-191 3078 















At Int 
diate 





0.084 
0.08 
0.075 
0.069 
0.064 
0.059 
0.053 
0.047 
0.042 
0.036 
0.030 
0.023 
0.017 
0.011 
0.004 


9-998 
9-991 
9-984 
9-977 
9-97¢ 
9.963 
9-95¢ 
9-946 
9-941 
9-934 
9-92; 
9-9I¢ 
9-911 
9-904 
9.896 
9. 888 
9.88: 
9.87. 
g. 86: 
9-85! 
9-8 5« 
9.84: 
9.8 3¢ 
9.82 
9-82: 
9-81 
9-81 
9-80: 
g 80c 
9-79 


TE 
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186 HELIOCENTRIC CO-ORDINATES, 1912. 
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VENUS. 
GREENWICH MEAN NOON. 


[Eph 12) 
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VENUS. 
GREENWICH MEAN NOON. 





He 
Longitude, | Daily 
lean Equinox| Motion. 
of Date. 





96 11 55-7 | 137 55 
3] 9926 9.9] 137 &7 
5] 102 40 30.4| 1 3711.8 
7] 105 54 56.8 | 137 14:7 
9] 109 9 28.9) 137 17-4 

11] 11224 6.4| 137200 

13] 115 38 48.9| 137224 

15] 118 5335.9) 137245 

17] 122 8 26.9| 137 26.4 

1g] 125 23.21.6| 137 281 


ar] 128 38 19-4| 137995 
23] 131 53 19.6| 137306 
25) 135 821.7] 137314 
27} 138 23 25.1 | 137 31.9 
2g] 141 38 29.2| 137327 
3t] 144 53 33-3| 137319 
Aug. 24 148 8 36.7) 137313 
4] 152 23 38.6 | 137305 
6] 154 38 38.5 | 137203 
8] 157 5335-6 | 1377.7 
To} 161 829.3) 1 3725.8 
12] 164 23 18.7) 137235 
14] 167 38 3.2; 137209 
36] 170 52 42.2 | 137 18.0 
18] 174 715-0: 137147 
go) 177 2148-1) 137 int 
22] 180 35 59-7 | 137 73 
24] 183 5010.4) 137 5.2 
26] 187 412.6| 136589 
28] 19018 5.8! 1 3654.3 














30] 193 31 49-7) 1 3649-5 

1] 196 45 23.8 | 136445 
3] 199 5847-8 | 1 3639-4 
5] 20312 1.41 136342 
7] 206 25 4.4] 1 3628.8 
9| 209 37 56.6 | 136234 
11] 212 50 37.9] 1 3617.9 
13] 216 3 8.2 136124 
15] 219 15 27.6| 136 69 
17] 222 27 36.0] 136 15 
19] 225 39 33-6 135 562 
ar| 228 51 20.6| 135509 
23] 232 257-2) 135457 
25] 235 14 23-5 | 135407 
27] 238 25 39.9] 135 35.8 
29) 241 3646.8) 135312 
Det. 34 244.4744.6 | 135 26.7 
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Nov. 


HELIOCENTRIC CO-ORDINATES, 


VENUS. 
GREENWICH MEAN NOON. 


Heliocentric 


Lo 


of Date. 


itude, 


e ° w 


244 47 44-6 
247 58 33-6 
251 9 14-3 
254 19 47-2 
257 30 12.8 
260 40 31.7 
263 50 44.3 
267 051.3 
270 10 53-2 
273 20 50.6 


276 30 44.1 
279 40 34-2 
282 50 21.6 
286 o 6.8 
289 9 50.3 
292 19 32-7 
295 29 14.6 
298 38 56.4 
301 48 38.6 
304 58 21.8 
308 8 6.4 
311 17 §2.8 
314 27 41.3 
317 37 32-4 
320 47 26.4 


323 57 23-7 
327 7 24.6 
330 17 29.2 
333 27 37-9 
336 37 50.9 
339 48 8.5 
342 58 30.8 
346 857-9 
349 19 30.0 
352 30 7-4 
355 40 50.0 
358 51 38.0 
2 231.5 

5 13 30.6 

8 24 35-5 
II 35 46.2 








1447 2-7) 


17 §8 25-1 
2I_ 9 53-6 
24 21 28.3 


27 33 M2 


30 44 56.3 





Daily 


quinox; Motion. 


° e id 


I 35 26.7 
I 35 2204 
1 35 18.4 
1 35 14.6 
I 35 1161 


135 7-9 
135 49 
135 22 
I 34 59-8 
I 34 57:7 | 
I 34 55-9 
I 34 54-4 
I 34 53-1 
I 34 $202 
I 34 $165 


I 34 §xer ! 
I 34 50-9 
I 34 51-0 
I 34 51.3 
I 34 51.9 


1 $4 5207 
1 34 53-7 
134 54-9 
1 34 56.3 
I 34 57-8 


T 34 595 
135 04 
135 3-3 
135 5-4 
138 7-6 


135 99 
1 35 12.3 
1 35 14.8 
1 35 17-4 
I 35 20.0 
I 35 22.6 
I 35 25-3 
1 3$ 28.1 
I 35 31.0 
I 35 33-9 
1 35 36.8 
I 35 397 
I 35 42-7 


135 45.8 


X 35 489 | 


3 35 52-0 
% 35 55-1 


Reduction 
to Orbit. 





’ ” 


—1 8.4 
© 49-4 
0 29.8 

—o 9-9 

+0 10.2 

+0 30.1 
0 49-6 
x 8.6 
I 26.7 
I 43-7 


+I 50-4 
2 13-7 
2 26.3 
2 37.2 
2 46.1 


+2 53.0 
2 57.8 
3 5 
3 1.0 
2 59-2 

+2 55-2 
2 49.1 
2 41.0 
2 30.9 
2 19.0 

+2 5.4 
I §0.2 
I 33-7 
1 16.1 
© 57-5 

+o 38.2 

+o 18.4 

—o 1.6 
0 21.6 
0 41.3 

—1 0.6 
I 19.1 
I 36.6 
I 53-0 
2 8.0 

—2 21.4 
2 33-1 
2 42.8 
2 50.6 
2 56.3 


—2 59.8 


Heliocentric 


Daily 


Latitude. Motion. 


+0 39 14-5 
0 28 5.0 
o 16 50.8 

+o 5 34-0 

Oo 5 435 

—o 16 59.5 
o 28 12.0 
0 39 18.9 
© 50 18.3 
rx 8.2 


—I 11 46.5 
I 2211.5 
I 32 21.2 
I 42 13.8 
I 51 47.6 

—2 Ir ag 
2 9 51-9 
218 19.1 
2 26 21.0 
2 33 56.1 

—2 41 3.1 
2 47 40.8 
2 53 47-8 
2 59 23-1 
3 4 25-7 

—3 8 54.6 
3 12 49.0 
316 8.2 
3:18 51.6 
3 20 58.5 

—3 22 28.6 
323 21.7 
3 23 37-4 
3 23 15-7 
3 22 16.6 

—3 20 40.2 
3 18 26.8 
3.15 36.7 
312 10.4 
3 8 8.4 

—3 3 31-4 
2 58 20.2 


2 52 35-7 
2 46 19.0 


2 39 31.1 
—2 32 13.1 


—3 1.0]—2 24 26.4 
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, Ud 
—$ 33-2 
5 36.1 
5 38.0 
5 38.8 
5 38.6 


5 3763 
5 35-0 
§ 31.8 
3 27-5 
5 22.2 
—§ 16.0 
5 8.8 
5 &7 
4 51-7 
441-9 


—4 31.2 
4 197 
4 7-4 
3 54+4 
3 47 

—3 26.3 
3 13.3 
2 55-7 
2 39-6 
2 22.9 

—2 5.8 
1 48.4 
I 30.7 
1 1206 
© 54-3 

—o 35.8 

—O 17.2 

+o 1.5 
O 20.2 
0 38.9 


+0 5745 
I 35.9 
I 34.1 
I 52% 
2 98 
+2 27.1 
2 44.0 
3 4 
3 16.2 
3 3165 


+3 46,3 
+4 0.3 


arithm of 
roeert Vec- 
tor. 


9-860 5349 
9.860 6827 


9.860 8262 
9-860 9651 
9-861 0988 


9.861 2269 
9-861 3492 
9-861 4652 
9.861 5746 
9.861 6770 


9-861 7722 


g.861 8598 


9-861 9397 
9-862 O115 


9.862 0750 


9.862 1301 
9-862 1766 
9-862 2143 
9-862 2432 
9-862 2631 


9.862 2740 
9-862 2759 
9.862 2688 
9.862 2526 
9-862 2274 


9-862 1933 
g-862 1505 
9.862 oggo 
9-862 0389 
9.861 9705 
9.861 8940 
9.861 8095 
9.861 7172 
g.861 6176 
9.861 5109 
9-861 3974 
9-861 2774 
9.861 1513 
9.861 0196 
9.860 8826 


9.860 7406 
9.860 5942 
9.860 4437 
9-860 2897 
9-860 1326 


9-859 9729 
9-859 8x11 


1912. 


Logarithm of D 
Earth 


At Date. 


0.182 8485 
0.180 3276 
0-377 7531 
0.175 1241 
0.172 4394 


0.169 6986 
0.166 9003 
0.164 0446 
0.161 1312 
0.158 1604 


0.155 1316 
0.152 0452 
0.148 gor2 
0.145 6995 
0.142 4397 
0.139 1212 
0-135 7430 
0.132 3038 
0.128 8020 
0.125 2357 
0.121 6033 


0.117 9035 | 
0.114 1354 


0.110 2979 
0.106 3902 


0.102 4114 
0.098 3612 
0.094 2385 
0.090 0430 
0.085 7733 
0.081 4281 
0.077 0054 
0.072 5027 
0.067 9173 
0.063 2466 
0.058 4880 
0.053 6390 


0.048 6975 
0.043 6613 


0.038 5283 


0.033 2968 
0.027 9655 | 
0.022 5325 


0.016 9955 | 


0.011 3530 


0.005 6018 | 


9-999 7382 . 


189 


istance from 


At Interme- 
diate Date. 


0.181 5947 
0.179 0471 
0.176 4455 
0.173 7888 
0.171 0762 
0.168 3066 
0.165 4797 
0.262 5950 
0.159 6530 
0.156 6532 


0.153 59506 
0.150 4804 
0.147 3076 
0.144 0769 
0.140 7879 
0-137 4396 
0.134 O3I1 
0.130 5608 
0.127 0270 
0.123 4278 


0.119 7619 
0.116 0280 
O.112 2254 
0.108 3529 


0.104 4097 


0.100 3953 
0.096 3089 
0.092 1499 
0.087 9175 
0.083 6102 


0.079 2266 
0.074 7642 
0.070 2205 
0.065 5928 
0.060 8784 


0.056 0749 
0.051 1799 
0.046 1914 
0.041 1070 
0.035 9249 
0.030 6438 
0.025 2618 
0.019 7771 
0.014 1876 
0.008 4912 


0.002 6343, 


9-99 1632. 
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Heliocentric 
Date. Longitude, Daily | Reduction | Heliocentric; Daily 
Mean Equinox] Motion. | to Orbit. Latitude. Motion. 








of Date. 





° ” 
















































































































July 2] 164 3829.6] 2617.10 +1 39 59.8|  —2a.12 
4] 165 3% 4.7] 2617.98 I 39 14.8 22.83 
6] 166 23 41.6| 26 18.95 I 38 28.5 23-54 
8] 167 16 20.5] 26 19.99 I 37 40.7 24.25 

10] 168 9 1.6] 26az.13 1 36 51.5 24.95 
12] 169 144.9] 2622.30 +136 0.9] 25.65 
14] 169 54 30.7) 26 23.56 135 8.9) 26.34 
164 170 47 19.2] 2624.90 I 3415-5 27.03 
18] 171 40 10.4| 26 26.32 I 33 20.7 27°73 
20] 17233 4-5| 2627.80 13224.6| 28.41 
a21 17326 1.6] 2629.37 +I 3127.1} 29.09 
24117419 2.0] 2631.01 I 30 28.2 29-77 
269 37512 5.7] 2632.73 I 29 28.0 30-45 
28] 176 512.9] 26 34.53 I 28 26.4 31.12 
30] 176 58 23.8| 26 36.39 I 27 23-5 31079 
Aug. 177 51 38.5| 26 38.32 +1 2619.2] 32.45 
178 44 57-2 | 2640.34 I 25 13.6 33011 

179 38 19.9| 26 42.44 124 6.8 33077 

180 31 46.9] 26 44.61 I 22 58.6 34043 

181 25 18.4] 26 46.86 I 2I 49.1 35-08 

11] 182 18 54.4] 2649.18 +1 20 38.3} 35.72 
13} 183.12 35.1 | 2651.57 I 19 26.2 36.36 
15] 184 620.7} 26 54.04 1 18 12.8 36.99 
17] 185 O11.3| 26 56.59 1 16 58.2 37.62 
19] 18554 7-1] 2659.21 I 15 42.3 38.25 
21} 186 48 8.2] 27 1.91 +114 25.2| —38.87 
23] 187 4214.8] 27 4.69 113 6.9 39-48 
25] 188 3627.0] 27 7.54 I II 47-3 40.09 
27] 189 30 45.0| 27 10.46 I 10 26.5 40-69 
29] 19025 8.9| 27 13.46 IQ 45 41.29 
3If 191 19 38.9] 27 16.54 +I 741.4| 41.89 

Sept. 192 1415.1! 2719.70 I 617.0 42.48 
41193 857-7| 2722.93 I 451-4 43-07 
6] 194 346.8] 2726.24 I 324.7 43-64 
8] 194 58 42.6| 27 29.62 I 1 56.9 44021 

IO} 195 53 45-3 | 27 33-07 +I 027.9) 44-78 
12] 196 48 54.9| 27 36.60 0 58 57-7 45-33 
14] 197 44.11.7| 27 40.2% O 57 26.5 45-88 
16] 198 39 35-8 | 27 43-90 O 55 54-2 46.43 
18] 199 35 7-3| 27 47.66 © 54 20.8 46-97 
20] 200 30 46.4} 2751.49 +0 52 46.3] 47-50 
22] 201 26 33.3 27 55.39 Oo 51 10.8 48.02 
24] 202 22 28.1! 2759.37 © 49 34.3 48.53 
26] 203 18 30.8| 28 3.43 0 47 56.7 49-04 
28] 20414 41.7| 28 7.56 o 46 18.1 49-54 
309 20511 1.0/ 2811.76 +0 44 38.5| 50.03 
Oct. +0 42 58.0| 50.51 
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Logarithm of 
Radius Vec- 


tor. 





0.220 9331 
0.220 8078 
0.220 6722 
0.220 5263 
0.220 3701 





0.220 2037 
0.220 0271 
0.219 8403 
0.219 6433 
0.219 4362 


0.219 2190 
0.218 9916 


0.218 7541 
0.218 5066 
0.218 2491 


0.217 9816 


0.217 7042 
0.217 4168 


0.217 1196 
0.216 8125 


0.216 4956 
0.216 1690 
0.215 8327 
0.215 4867 
0.215 1311 


0.214 7659 
0.214 3912 
0.214 0070 
0.213 6134 
0.213 2105 


0.212 7982 
0.212 3767 
0.211 9460 
0.211 5063 
0.211 0575 


0.210 5997 
0.210 1330 
0.209 6575 
0.209 1732 
0.208 6803 
0.208 1788 
0.207 6688 
0.207 1504 
0.206 6236 
0.206 0886 


0.205 5455 
0.204 9943 









1912. 


At Date. 












0.360 4315 
0. 362 5922 
0. 364 7009 
0. 366 7581 
0. 368 7638 
0.370 7181 
0. 372 6209 
0.374 4720 
0.376 2722 
0. 378 0212 


0.379 7202 
0.381 3699 
0. 382 9711 
0.384 5249 
0. 386 0316 


0. 387 4915 | 


0. 388 9053 
0. 390 2735 
0.391 5958 
0. 392 8724 
0. 394 1030 
0. 395 2873 


0.396 4254 
0.397 5177 
0. 398 5646 
0. 399 5670 
0.400 5255 
0.401 4407 
0.402 3131 
0.403 1433 


0-403 9317 
0.404 6783 
0.405 3834 
0.406 0470 
0. 406 6687 


0.407 2484 
0.407 7856 
0.408 2807 
0.408 7343 
0.409 1467 
0.409 5187 
0.409 8509 
0.410 1439 
0.410 3980 
0.410 6136 
0.410 7911 
0.410 9305 


Logarithm of Distance 
Earth— 


At Inte 


diate | 





-0. 361 


0. 363 
0. 365 
0. 367 
0. 36¢ 


O. 371 
0. 37: 
0. 375 
0.377 
0. 378 
0. 380 
0. 382 
0. 383 
0. 385 
0. 386 
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JUPITER. 
GREENWICH MEAN NOON. 





Heliocentric 
Longitude, | Daily |Reduction|Heliocentric| 
Motion. 


Date. IMean Equinoz| to Orbit. | Latitude. 





Jan, of 238 3124-2| sous] -26.6] 40 51 32.7 
4] 23850 6.1] 445s] 26.6] 0 51 13.3 

8] 239 848.5] 44066] 26.5] 0 5053.8 

x2] 23927 31-4] 44077| 26.5] 0 5034.2 

16] 239 4614-7 44088| 26.4] 0 50145 

20] 240 458.4] 44099] 26.4] +0 49 54.8 

24] 2402342.6| 44110] 26.3] 0 49 35.0 

28] 240 4227.3] 4 4128 26.2] 0 4915.0 

a] 2gx r124] ganas 26.2) 048 54.9 
5] 241-19 57-9| saree] 26:1] 048 34.7 
of 24738438] 44rss]  -26.1 | +0 48 14.4 
3] 241 5730-3] 44166] 26.0] 0 47 54.1 
17] 24216.17.2) 441.78 25-9] 047 33-7 

21} 24235 4-5] 44189 25.8] 0 47 13.2 

a5] 2425352-3| senor] 25.8] 0 46 52.5, 

29] 24312 40.6| 44213] —25-7] +0 46 31.8 
Mar. 4] 243 3129-4) 442.25 25.6] 046 11.0 
8] 243 5018.6] 44236] 25.5] 0 45 50-1 

12] 244 9 83) 4eae8| 25-4] 0.45 20.1 

16] 24427 58.5 | 442.60 25.3] 045 8.0 


Feb. 


20] 24446 49-2| 44272|  —25.2] +0 44 46.8 

24] 245 540.3] 442.84 25-1} 0 44 25.6 

28] 245 2431-9] 442.96 25-0] 044 4.3 

Apr. 1] 245 4324-0] 443.08 24.9} 0 43 42.8 
5] 246 216.6) 443.01 24:8] 043 21.2 

9] 24621 9:7] 443-34] 24.6] +0 42 59.6 

13] 24640 3.2| 44s46] 24.5] 0 42 37.9 

17] 246 58 57-3] 443-58 24-4) 0 42 16.1 

ar] 24717519] 44370 24-3] 041 54.2 

25] 247 3646.9] 443-83 24-2] 0 41 32.3 

29| 24755425| 443-96] —24.0] +0 qr 10.3 

May 3] 24814 38.6] 4 44.08 23.9] 0 40 48.1 
7| 248 33 35-2] 4 44ar 23.8] 0 40 25.8 

rr] 248 5232.2] 44433] 23:6] 040 3.5 

35] 24911 20.8| 44446] 23-5] 030 41-7 

19] 249 3027.9] 44459, —23-3] +0 39 18.7 

23] 24949 26.5| 444.72 23.2] 0 38 56.1 


27] 250 825.7) 444.85 23.0] 0 38 33-5 

BI] 25027 25-4] 444.98 22.9] 0 38 10.8 
June 4] 2504625.5] 4aserx] 22.7] 0 37 48.0 
B] 251 526.2) 4454) -22.6] +0 37 25.1 

ra] 25124 27-4| 44s37| 22-4] 037 2.2 

16] 251 4329.2| 445-50] 22.2] 0 36 39.2 

zo] 252 231.5] 445:63| 22.0] 0 36 16.1 

24) 252 2134-3] 44577/ 21.9] 0 35 52.9 


28] 252 4037-7| 445-90] —21-7] +0 35 29.6 
July 2] 2525941.6| 44604] -2r.5] +035 6.2 
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JUPITER. 
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SATURN. 
GREENWICH MEAN NOON. 
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URANUS. 
GREENWICH MEAN NOON. 


{Eph 12] 


HELIOCENTRIC CO-ORDINATES, 1912. 199 


NEPTUNE. 
GREENWICH MEAN NOON. 
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200 SUN’S CO-ORDINATES, 1912. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 





Y 






X 






























































































































































Mean 
Date. True Equinox. jam . True Equinox. ran ;. xa of 
Voon. Midnight. | Noon. Midnight. | Noon. Voon 
Jan. 1+0.166 2589/+0.174 8693) +342 +352 
2[ 0.183 4658} 0.192 0479] 331] 0.886 1447] 0.884 6110 84 353 
3] 0.200 6149] 0.209 1664] 3217 0.883 0089] 0.881 3384 80 353 
4] 9.217 7016] 0.226 2199] 3109 0.879 5996) 0.877 7928 76 354 
5] 0.234 7208; 0.243 2037; 300) 0.875 9181) 0.8739755| 73 354 
6 251 6679/+0.260 1128] +290 871 9653|—0.869 8876) — 70 +354 
7] 9-268 5378) 0.276 9423| 280] 0.867 7424) 0.865 5298] 67] 0.376 4527) 0.375 4931/ 354 
8] 0.285 3256] 0.293 6871) 270] 0.863 2499] 0.860 9031 64] 9.374 5043} 0.373 4865| 354 
Q] 0.302 0262] 0.310 3423] 260] 0.858 4895] 0.856 cogo 62] 0.372 4396] 0.371 3638] 354 
Io] 0.318 6346) 0.3269025| 250] 0.853 4619] 0.850 8483 60] 0.370 2591] 0.369 1256, 354 
II 1-0. 335 1454 +0. 343 3626) +240 f-0.848 1685|/—0.845 4225] — 58 +353 
12] 0.351 5535) 0.359 7173] 230] 0.842 6106) 0.839 7329 56 352 
13] 0.367 8535) 0.375 9614, 220] 0.836 7897] 0.833 7812 55 351 
14] 0.384 0402, 0.392 0893) 210] 0.830 7075] 0.827 5690 54 350 
15] 0.400 1080) 0.408 0958} 201] 0.824 3658] 0.821 0982 53 348 
16 f+0. 416 0520 +0.423 9758) +191 F-0.817 7664/—0.814 3707] — 52 +346 
17] 0.431 8667! 0.439 7241, 182] 0.8109116; 0.807 3893 52] 0.351 8039] 0.3502760! 344 
18] 0.447 5472, 0.455 3355, 173] 0-803 8038) 0.8001554)  52§ 0.348 7206] 0.347 1378] 342 
19] 0.463 0882! 0.470 8047, 164] 0.796 4445] 0.792 6716 52] 0.345 5279] 0.343 8911} 339 
20] 0.478 4844! 0.486 1268] 155] 0.788 8369) 0.784 9407 52] 0.342 2275] 0.340 5371| 337 
21 f+-0.493 7313 +0.501 2971| +146 F-0.780 9833/—-0.776 9651! — 52 §-0. 338 8202] -0. 337 0769 +334 
22] 0.508 8237 0.516 3104] 137] 0.772 8865] 0.768 7477 531 0.335 3073] 0.333 5116) 331 
23] 0.523 7566. 0.531 1619] 129] 0.764 5491] 0.760 2912 54] 0.331 6899] 0.329 8424) 328 
24] 0.538 5256, 0.545 8471! 120] 0.755 9742| 0.751 5986, 55} 0.327 9693) 0.3260708/ 325 
25] 0.553 1259! 0.§60 3615, I12] 0.747 1648] 0.742 6732 50] 0.324 1470| 0.322 1980, 321 
26 -567 5532, 40-574 7005| +104 -738 1241|—0.733 5179] — 57 §-0. 320 2241|—0.318 2255] +317 
27] 0.581 8029, 0.588 8598 96] 0.728 8551| 0.724 1362 59] 0.316 2024] 0.314 1548) 313 
28} 0.595 8709 0.602 8356 88] 0.719 3614] 0.714 5311 60] 0.312 0830) 0.309 9872| 309 
29] 0.609 7534: 0.616 6237 81] 0.709 6458] 0.704 7059 62] 0.307 8675] 0.305 7243] 304 
30] 0.623 4462; 0.630 2204 741 0.699 7119] 0.694 6642 64] 0. 303 5576] 0.301 3677) 300 
31 }+0.636 9459 +0.643 6220) + 67 -0.689 5631/-0.684 4o91| — 66 F-0.299 1547\—0.296 9187! +295 
Feb. 0.650 2485 0.656 8249 Go] 0.679 2025] 0.673 9439 68] 0.294 6599; 0.292 3785; 290 
0.663 3508 0.669 8256] 53] 0.668 6336, 0.663 2719, 71] 0.290 0748] 0.287 7488] 285 
0.676 2489 0.682 6204 471 0.657 8592] 0.652 3958 73) 0-285 4008] 0.283 0308} 280 
0.688 9395) 0.695 2059 41] 0.646 8822; 0.641 3189] 76] 0.280 6391] 0.278 2258! 274 






-275 7912/—-0.273 3353} +269 
0.270 8583) 0.268 3605) 263 
0.265 8420] 0.263 3029} 257 
0.260 7434, 0.258 1637) 251 
0.255 5640) 0.2529446) 245 
250 3056}—0.247 6472) +239 
0.242 2729| 233 
0.236 8233} 226 
0.231 3002} 220 
0.225 7054, 213 
.222 8816\—0.220 04 +206 
-217 1825}-0.214 +199 


635 7063) -0.630 0447| — 78 
0.624 3345] 0.618 5761 81 
0.612 7699| 0.606 9164 83 
0.601 0159] 0.595 0688 86 
0.589 0757| 0.583 0371} 89 
0.576 9534|—0. 570 8249] — 92 
0.564 6521) 0.558 4356) 95 
0.552 1758] 0.545 8733} 98] 0.239 5574 
0.539 5285| 0.533 1419] I01 
0.526 7141] 0.520 2454| 104 
513 7365|—0.507 1878) —107 
- 500 Go00/—0. 493 97 36] —110 


I 
2 

3 

4 

5 [40.701 4190'+0.707 5784| + 35 
61 0.713 6836) 0.719 7342 29 
7 

8 
9 






0.725 7297| 0-731 6697) 24 

0-737 5536) 0.743 3811) = 19 

0.749 1516) 0.754 8648 14 
10 -0.760 5200,+0.766 1168] + 
11} 0.771 6548) 0.777 1337 
12} 0.782 5530, 0.787 g121/ + 
13} 0.793 2107| 0.798 4483} — 
14] 0.803 6245] 0.808 7389 












“NW m= i oO 







' 35 §+0.813 7912/+0.818 7809; — 11 
16 }+-0.823 7075/+0.828 5707] — 14 
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SUN’S CO-ORDINATES, 1912. 201 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 









































Redu Redu Reduc. 
x to Y to Z to 
Mean Mean Mean 
Date, True Equinox. ware True Equinox. Mie True Equinox. ia. or 

















Midnight. | Noon. 


















































- 500 6000/—0. 493 9736) —110 217 1825|—0.214 3076) +199 


17 0.838 1054 17] 0.487 3091} 0.4806070} 113] 0.211 4162} 0.208 5085| 192 
18 0.847 3820] 20] 0.473 8678) 0.467 0922} 116] 0.205 5847| 0.2026450| 184 
19 0.856 3974 23] 0.460 2808] 0.453 4340; I1I99 0.199 6897] 0.1967190} 1977 
20 0.865 1493 25] 0.446 5524| 0.439 6366, 122] 0.193 7332] 0.1907326) 169 
21 873 6350| —27]-0.432 6872\—-0.425 7048] —125 }-0.187 7174|—0. 184 6878] +161 
22 0.881 8520 29] 0.418 6900] 0.411 6434, 128] 0.181 6442] 0.178 5868} 153 
23 0.889 7983] 31} 0.404 5656] 0.397 4571| 131] 0.175 5159] 0.172 4316] 145 
24 0.897 4716 33] 0.390 3184) 0.383 1502/ 134] 0.169 3343] 0.166 2242] 137 


0.163 ro16| 0.159 9667| 129 
156 8198/—0.153 6612| +121 
0.150 4911| 0.147 3098] 113 
0.144 1174] 0.140 9143] 105 
0.137 7006] 0.134 4767 97 
0.131 2428] 0.127 99Q1 88 


0.375 9532) 0.368 7279! 137 


361 4748|—0.354 1946, —140 
0. 346 8877) 0.339 5548] 143 
0. 332 1964] 0.324 8131] 146 
0.317 4056| 0.3099744) 149 
O. 302 §200} 0.295 0427| 152 


0.904 8700) 34 


0124 7458|—0.121 4831; + 80 
0.118 2112) 0.114 9306 71 
0.111 6413) 0.108 3435 62 
0.105 0374! O.10I 7235 53 
0.098 4018] 0.095 0724, 44 
.OQT 7358'—0.088 3922} + 35 
0.085 0418] 0.081 6849 26 
0.078 3216] 0.074 9523 17 
0.071 5771} 0.068 1963} + 8 
0.064 8102) 0.061 4191} — I 


-287 5432|—0.280 0222/ —155 
0.272 4801| 0.2649175| 158 
0.257 3348] 0.249 7326} 161 
0.242 III5| 0.234 4720} 163 
0.226 8145] 0.219 1397| 166 
-21I 4482\—0.203 7404] —168 
0.196 0169; 0.188 2784) 171 
0.180 5254] 0.172 75841 173 
0.164 9781| 0.157 1849, 176 
0.149 3796| 0.141 5627| 178 


0.973 5701} 0.975 3818 31 
0.977 1200| 0.978 7846 29 
Ir 














12 983 3353/+0.984 7042| —25f-0.133 7348/—0.125 8966] —181 F-0.058 0232,—0.054 6227| — 10 
13] 0.985 9988] 0.987 2197 23] 0.118 0486) 0.110 1914, 183] 0.051 2179) 0.047 8091 19 
14] 0.988 3650) 0.989 4363 21] 0.102 3255) 0.094 4517, 186] 0.044 3966] 0.040 9805 29 
I5] 0.990 4330] 0.991 3550 18] 0.086 5705| 0.078 6826; 188] 0.037 5612| 0.034 1390 38 





16] 0.992 2023] 0.992 9749 15] 0.070 7887| 0.062 8894; I90] 0.030 7141] 0.027 2868 47 
17 993 6727|+0.994 2956) —12f-0.054 98 510.047 0765} —192 f-0.023 8573/—0.020 4260| — 56 
18} 0.994 8435] 0.995 3164 Qf 0.039 1643} 0.0313 2491} 194] 0.016993!1| 0.013 5589 65 


0.010 1236/—0.006 6876 74 
.003 2511 +0.000 1856 83 
-003 6222] 0.007 0584 g2 








0.023 3316|/—0.015 4123} 1096 
007 4920'+0.000 4286) 198 
-008 3491| 0.016 2688) 200 


IQ] 0.995 7143} 0.996 0373 5 
20] 0.996 2854) 0.996 4587} — 2 
0.996 5806} + 2 





-O10 4939 +0.01 3 9286] —I0I 
0.017 3621} 0.020 7942| I10 
0.024 2245] 0.0276528| II9 
0.031 0788} 0.034 5023; 127 
0.037 9230 0.041 3406} 136 


0.044 7550,+0.048 1659] —145 


0.024 1871 +0.032 1032] —202 
0.040 0165) 0.047 9266] 204 
0.055 8329) 0.063 7347| 206 
0.071 6313) 0.079 5221| 207 
0.087 4066 0.095 2842| 209 


27 9QI 9222/+0.991 0548) +2911+0.103 1544:+0.111 0165] —210 


28 0.989 0996 34] 0.118 8701) 0.1267146| 211] 0.051 5730) 0.0549761} 154 
29 0.986 8516 39 0.134 5494] 0.142 3740) 212] 0.058 3750] 0.061 7694! 162 
30 0.984 3123 44] 0.150 1878] 0.157 9903| 214] 0.065 1591| 0.068 5439] I71 


0.981 4828} 50 0.071 9235) 0-075 2977, 179 
-078 6664)+0.082 0292) —188 


085 3859|+0.088 7364\ —t98 


0.165 7810) 0.173 5594] 215 
-I8r 3249+0.189 0770] —216 
~196 8152/+0.204 5390] —217 


[Epb 12] 


974.9578] +61 
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202 SUN’S CO-ORDINATES, 1912. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 
| ; Reduc. 
X Reduc Y Z “uc 
Mean ‘ Mean 
Date. True Equinox. True Equinox. Eq'x 0 True Equinox. van °. f 
Noon. Midnight. Noon. Midnight. Noon. Midnight, | Noon. 
Apr. I [+0.979 9597/+0.978 3644] + 55 }+0.181 3249,+0.189 0770) —216 -078 6664/+0.082 0292/ —188 
2] 0.976 6970! 0.974 9578 61] 0.196 8152] 0.204 5390} 217] 0.085 3859] 0.088 7364; 196 
3] 0.973 1469] 0.971 2645 67] 0.212 2478] 0.219 9412! 218] 0.092 0805] 0.095 4179) 205 
4] 9.969 3106] 0.967 2853 73] 0.227 6186] 0.235 2794] 219] 0.008 7483) 0.1020715| 213 
5] 0.965 1888) 0.963 0214 79] 0.242 9231| 0.250 5492; 220] 0.105 3873) 0.108 6956; 221 
6 }+0.960 7831/+0.958 4740) + 86 }+0.258 1571|+0.265 7462] —221 0.111 9960/+0.11§ 2882) —229 
71 0.956 0943] 0.953 6442 93] 0-273 3161| 0.280 8664; 222] 0.118 5721| 0.121 8476) 237 
8] 0.951 1240] 0.948 5337, 100] 0.288 3963) 0.2959053| 223] 0.125 1143] 0.128 3719) 245 
9] 9-945 8736) 0.943 1438] 107] 0.303 3928) 0.310 8583) 224] 0.131 6202) 0.134 8590, 253 
10] 0.940 3445| 0.937 4760] 114] 0.318 3011) 0.325 7209] 225] 0.138 0880) 0.141 3071} 261 
11 }+0.934 §384|+0.931 5319) +121 HO. 333 1171, 40.340 4892| —226H-0.144 5159|+0.147 7142| —269 
12] 0.928 4568] 0.925 3133| 129] 0.347 8365) 0.355 1583) 226] 0.150 Q0I9} 0.1540787| 276 
13] 0.922 1017] 0.918 8221; 137] 0.362 4542) 0.369 7239] 227 0.157 2442] 0.160 3983] 284 
14] 0.915 4749, 0.912 0603] 145] 0.376 9666) 0.384 1818) 227] 0.163 §407, 0.1666712| 291 
15] 0.908 5786} 0.905 0299] 153] 0.391 3688) 0.398 5271; 227] 0.169 7895) 0.172 8954) 298 
16 40.901 4146/+0.897 7330) +161 1+0.405 6563/+0.412 7558| —227 1-0.175 9887/+0.179 0691} —305 
17] 0.893 9854] 0.8901720| 169] 0.419 8250| 0.426 8632) 227] 0.182 1363! 0.185 1902; 312 
18] 0.886 2934) 0.882 3499] 178] 0.433 8701| 0.4408451| 227] 0.188 2304) 0.191 2567; 319 
19g] 0.878 3418] 0.874 2693] 187] 0.447 7877] 0.454 6973) 227] 0.194 2689) 0.197 2669] 326 
20] 0.870 1328) 0.865 9328: 196] 0.461 5735| 0.468 4156, 226] 0.200 2503) 0.203 2189] 332 
21 0.861 6696)|+0.857 34371 +205 HO. 475 2232/+0.481 9959) —225 J+0.206 1725 +0.209 1109, —339 
22] 0.8529554) 0.848 5050) 214] 0.488 7331) 0.495 4344; 224] 0.212 0339, 0.2149412! 345 
23] 0.843 9931! 0.839 4200) 223] 0.502 0994) 0.508 7274] 224] 0.217 8327| 0.2207081j; 351 
24] 0.834 7862; 0.8300920/ 233] 0.515 3180] 0.521 8710) 223] 0.223 5673! 0.226 4101; 357 
25] 0.825 3379] 0.820 5241| 243] 0.528 3858! 0.534 8620] 222] 0.229 2364] 0.2320458| 363 
| 

26 10.815 6511) +0.810 7194| +253 +0. 541 2992 +0. 547 6971| —221 [+0.234 8383)/+0.237 6136) —369 
27] 0.805 7294| 0.800 O8r4 263] 0.554.0551! 0.560 3728 220] 0.240 3716) 0.243 1121; 375 
281 0.795 5758] 0.790 41 30 273] 0.566 6499| 0.572 8860! 219] 0.245 8350) 0.248 5401; 380 
29] 9.785 1934) 0.7799174 283] 0.579 0807! 0.585 2337; 218} 0.251 2273) 0.253 8963; 385 
30] 9.774 5855] 0.769 1979: 294] 0-591 3445) 0.597 4126) 216] 0.256 5470] 0.259 1792) 390 
May 110.763 7551) +0.758 2574! +305 [+ 0.603 4377)/+0.609 4196] —215 [+0.261 7927/+0.264 3875) —394 
2] 0.752 7051| 0.747 0987! 316] 0.615 3578] 0.621 2517; 213] 0.266 9634) 0.269 5207 398 
34 0.741 4387] 0.735 7254, 327] 0.627 1011; 0.632 9056} 211} 0.272 0575) 0.274 5755) 402 
4] 9.729 9591} 0.724 1403) 338] 0.638 6648] 0.644 3784; 209] 0.277 0738] 0.279 5524| 406 
5} 0.718 2693) 0.712 3465! 349] 0.6500459] 0.655 6668: 207] 0.282 OII0] 0.284 4495, 410 
6 [+0.706 3723/+0.700 3472! +360 +-0.661 2409/+0.666 76777 —204 f+0. 286 8676)+0.289 2652) —413 
7| 0.694 2716] 0.688 1459! 371] 0.672 2469| 0.677 6780) 202] 0.291 6422| 0.2939984| 417 
8] 0.681 9705. 0.675 7459] 383] 0.683 0606; 0.688 3944) 199] 0.296 3337] 0.298 6477; 420 
9] 0.669 4726: 0.663 1509) 394] 0.693 6789) 0.695 9138) 196] 0.3009404| 0.303 2117; 424 
10] 0.656 7812) 0.650 3641) 406] 0.704 0988! 0.709 2334] 193] 0.305 4614) 0.3076892| 427 
1X }+-0.643 8999'+0.637 3892! +418 0.714 3172 +0.719 3500! —1g0 F+0. 309 8950/+0. 312 0786) —431 
12] 0.630 8324] 0.624 2299. 430] 0.724 3312) 0.729 2605; 186] 0.314 2399] 0.316 3787} 434 
13} 0.617 5823) 0.610 8901. 442] 0.734 1375! 0.738 9619] 182] 0.318 4948] 0.320 5881] 437 
14] 0.604 1537) 0-597 3737, 454] 0-743 7333: 0-748 4513) 178} 0.322 6585) 0.324 7057; 440 
15} 0.590 5505} 0.583 847, 466] 0.753 1155 0-757 7256} 174] 0.326 7296] 0.328 7300! 442 
16 +0. 576 7769)+0. 569 8276: +479 H-0.762 2813 -+0.766 7822| —170 }-0. 330 7067/|+0. 332 6597! —444 
17 J +0. 562 8373/+0.555 8066! +491 10.771 2280|+0.775 6183] —166 f+-0. 334 5887)+0. 336 4935; —446 
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SUN’S CO-ORDINATES, 1912. 203 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 












































































Reduc Reduc Reduc. 
x to Y to Z to 
Mean Mean Mean 
True Equinox. eine True Equinox. vane True Equinox. aa of 
Noon, Midnight. | Noon. Noon. | Midnight. | Noon. Noon. Midnight. | Noon. 


—_— ee | 








































562 8373/+0.555 8066) +491 
0.548 7361) 0.541 6263) 504 
0.534 47781 0.527 2912| 516 
0.520 0672) 0.512 8062| 529 
0.505 5087) 0.498 1753) 541 


490 8067/+0.483 4035) +554 
0.475 9663} 0.468 4956, 566 
0.460 9919] 0.453 4558! 579 
0.445 8879] 0.438 2886] 591 
0.430 6586] 0.422 9984; 604 


-415 3086|+0.407 5896] +617 
0.399 8419] 0.392 0662 630 
0. 384 2630) 0.376 4328, 643 
0. 368 §760) 0.360 6932; 655 


0.352 7850, 0.344 8518) 668 
+0. 336 804340. 328 g129, +681 
0.320 9081| 0.312 8804) 694 
0. 304 83051 0.296 7590; 706 
0.288 6663} 0.280 5529} 719 
0.272 4194{ 0.264 2663) 731 


256 0943.+0.247 9038 +743 
0.239 6953] 0.231 4696) 755 
0.223 2272} 0.214 9685) 767 
0.206 6943; 0.198 4052| 779 
0.190 1016, 0.181 7842) 791 


- 334 5887/+0. 336 4935| —446 
0.338 3741| 0.340 2304] 448 
0.342 0622) 0.343 8693| 449 
0. 345 6517! 0.347 4092} 450 
0. 349 1418) 0.350 8493} 451 


352 5316|+0. 354 1887| —452 
0.355 8204! 0.357 4267| 452 
0-359 0074: 0.360 5624) 452 
0.362 0917| 0.363 5953 452 


0. 365 0731] 0.366 §249/ 452 

-367 9507\+0. 369 3505] —451 
0.370 7241| 0.3720715| 450 
0.373 3925| 0.374 6872) 449 
0.375 9554| 9.3771971| 448 
0.378 4123} 0.379 6008) 447 
- 380 7625/+0. 381 8975, —445 
0. 383 0056] 0.384 0866) 443 
0. 385 1406] 0.386 1675] 44t 
0.387 1673] 0.388 1398] 439 
0. 389 0850) 0.3900027/ 437 


-390 8928/+0. 391 7554| —434 
O. 392 5904| 0.393 3978) 431 
0.394 1774/ 0.3949291) 428 
0.395 6530) 0.396 3490] 425 
0.397 O169} 0.3976567) 422 
398 268 3/+0. 398 8517| —419 
0.399 4068) 0.399 9336] 415 
0.400 4320} 0.4009020) 4II 
0.401 3436) 0.401 7566] 407 
0.402 I4I0} 0.402 4969} 403 
0.402 8241/+0.403 1227} —398 
0.403 3926) 0.403 6338 393 
0.403 8464) 0.404 0305| 388 
0.404 1859] 0.404 3127] 383 
0.404 4108] 0.404 4804! 377 
404 521 4/+0.404 5340) —371 
0.404 5180} 0.404 4735, 365 
0.404 4005} 0.404 2991! 359 
0.404 1694] 0.404 0113} 352 
0.403 8249| 0.403 6102| 345 
-403 3672|+0.403 0960, —338 
0.402 7965| 0.402 4688) 331 
0.402 1129] 0.401 7289; 324 
0.401 3168] 0.400 8767) 317 
0.400 4085] 0.399 9123} 310 
399 3881/+0. 398 83591 —302 
= 398 2558\40.397 6a78\ —2QA 


771 2280)+0.775 6183| —166 
0.779 9528) 0.784 2312} r61 
0.788 4533 0.792 6187] 156 
0.796 7271| 0.800 7783} I51 
0.804 7720| 0.808 7081! 146 
-812 5863:'+0.816 4062| —140 
0.820 1677| 0.823 8708) 134 
0.827 5151| 0.831 1003} 128 
0.834 6264] 0.838 0931; 12r 
0.841 5003 0.844 8477} 114 
+0.848 1351/+0.851 3623} —107 
0.854 5292] 0.857 6358] 100 
0.860 6817| 0.863 6667 92 
0.866 5907! 0.869 4535, 84 
0.872 2550 0.8749950| 76 
.877 67 33 +0.880 2896] — 68 
0.882 8438 0.885 3358 60 
0.887 7654| 0.890 1325 51 
0.892 4368. 0.894 6782 42 
0.896 8564 0.898 9714) 33 

-QOI 0230'+0.903 OI10g| — 23 
0.904 9351| 0.906 7955) 13 
0.908 5919: 0.910 3241] — 3 
0.911 9920, 0.913 §954, + 8 
0.915 1341 0.916 6080 19 











xo 


-918 0170 +0.919 3610} + 30 
0.920 6399! 0.921 8535} 41 
0.923 0017; 0.924 0845 53 
0.925 1017: 0.926 0532 65 
0.926 9389' 0.9277589| 77 
-928 5131|+0.929 2013) + 89 
0.929 8235) 0.930 3798} 102 
0.930 8702) 0.931 2947| I15 
0.93! 6534| 0.931 9461} 128 
0.932 1730 0.932 3340! 14! 


-932 4293 +0.932 4589) +155 
0.932 4229} 0.932 3212| 169 
0.932 1538] 0.931 9209} 183 
0.931 6226) 0.931 2589 197 
0.930 8299} 0.930 3355, 212 


-929 7759/*0-929 I511) +227 
0.928 4613, 0.927 7064) 243 
0.926 8865| 0.926 0017, 258 
0.925 0520| 0.924 0375] 274 
0.922 9583] 0.921 8144) 290 


-173 4535|+0.165 roa +802 
0.156 7549] 0.148 3883 

0.140 O10g} 0.131 6234] 825 
0.123 2264} 0.114 8205) 836 
0.106 4064! 0.097 9848] 847 
.089 5564|+0.081 1218) +858 
0.072 6817| 0.064 2366) 869 
0.055 7872) 0.047 3343) 879 
0.038 8783] 0.030 4200; 889 
0.021 9599/+0.01 3 4987 
-005 0369/—0.003 4247 
0.020 3454 
0.037 2587; 927 
0.054 1600} 936 
0.071 0450) 945 


-087 g090| +953 
0.104 7477, 961 
0.121 5565) 969 
0.138 3311; 976 
0.1§5 0671; 983 





i 
-920 6059/+0.919 3329] +306 
917 9955/+0.916 5937| +322 
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204 SUN’S CO-ORDINATES, 1912. 
‘FOR GREENWICH MEAN NOON AND MIDNIGHT. 






































































Reduc. 
x Y Z to 
Mean 
Date. True Equinox. Eq x . True Equinox. True Equinox. Aan of 
Noon. Midnight. . Noon. | Midnight. Noon. Midnight. | Noon. 





































+0.920 6059/+0.919 3329|+ 306 }+0. 399 3881/+0. 398 8359) —302 







July 1}-0.163 4192|-0.171 7600/+ 990 
21 0.180 0890) 0.188 4055; 996] 0.917 9955] 0.916 5937 0.398 2558] 0.397 6478) 294 
3] 0.196 7ogo] 0.204 9989) 1002} 0.915 1275] 0.913 5971 0.397 OIIg| 0.396 3482/ 286 
4] 0.213 2747} 0.221 §359| 1008] 0.912 0026) 0.910 3440 0.395 6568! 0.394 9375} 278 
5] 0.229 7819} 0.238 o120) 1013] 0.908 6215] 0.906 8351 0.394 1905| 0.393 4158] 269 
6 ]-0.246 2258/—-0.254 4226'+1018 [+0.904 9848/+-0.903 0708/+ 390 +0. 392 6135|+0. 391 7835) —261 
7] 0.262 6018] 0.270 7630; 1022] 0.gO0I 0932/ 0.899 0522 0. 390 9260) 0.390 0409) 252 
8] 0.278 9056! 0.287 0289] 1026] 0.896 9478] 0.894 7801 0.389 1283) 0.388 1882! 243 
Q]_ 0.295 1324] 0.303 2154] 1030] 0.892 5491| 0.890 2550 0. 387 2206) 0. 386 225 234 
IO] 0.311 2773] 0.319 3175| 1034] 0.887 8980] 0.885 4782 0. 385 2034! 0.384 1540, 225 
II [-0.327 3354|—0-335 3306, +1037 [+0.882 9958/+0.880 4508)+ 477 F+o. 383 0773)+0. 381 9734) —215 
12] 0.343 3023) 0.351 2498] 1040] 0.877 8434| 0.875 1738 0. 380 8424] 0.379 6844) 206 
13] 0.359 1726] 0.367 0701, 1042] 0.872 4422] 0.869 6487 0. 378 4994] 0.377 2875] 196 
14] 0.374 9416) 0.382 7865) 1043] 0.866 7935] 0.863 8768 0. 376 0488] 0.374 7835} 186 
1§]} 0.390 6042] 0.398 3942| 1044] 0.860 8990] 0.857 8602 0. 373 4917} 0.372 1733| 176 
16 f-0. 406 1558/—0. 413 8884/+1045 1+-0.854 7607|+0.851 6007|+ 568 Ho. 370 8284|+0.369 4573] —166 
17] 0.421 5914] 0.429 2642} 1045] 0.848 3805) 0.845 1003 0. 368 0600} 0.366 6367) 156 
18 0.436 9064) 0.444 5173) 1045] 0.841 7605] 0.838 3612 0.365 1875) 0.363 71251 146 
IQ] 0.452 0965} 0.459 6433! 1044] 0.834 9028) 0.831 3856 0. 362 2118] 0.3606855' 135 


0.467 1572) 0.474 6379) 1043 
-482 0847|—0. 489 497I|+1041 
0.496 8747] 0.504 2169} 1039 
O.51I 5233} 0.518 7934] 1036 
0.526 0267} 0.533 2228] 1033 
0.§40 3811} 0.547 5012] 1029 


0.827 Bogg| 0.824 1760 
.820 4841 +0.816 7345|+ 660 
0.812 9274 0.809 0632 

0.805 1422 0.801 1648 

0.797 T3IT| 0-793 0414 

0.788 8961) 0.784 6954 
+0.780 4396 +0.776 12Qo/+ 752 
0.771 7639| 0.767 3445 
0.762 8711; 0.758 3442 
0.753 7640 0.749 1307 


0.359 1339 0-357 5573| 124 


-355 9551|+0. 354 3280: —113 
0.352 6761) 0.3509994| 102 
0. 349 2981} 0.347 5723 gI 
0. 345 8222] 0.344 0478 80 
O. 342 2492] 0.340 4267 69 
- 338 5804/+0. 336 7103; — 58 
0. 334 8166} 0.332 8994 46 
0. 330 9587| 0.3289948} 35 
0. 327 0079] 0.324 9980 23 


°554 5825|—0.561 6247/+1025 
0. 568 6272) 0.575 5897| 1020 
0.582 5117| 0.589 3927| I0I5 
0.596 2322! 0.603 0298] roro 





30] 0.609 7849| 0.616 4972) 1004] 0.744 4447' 0.739 7061 0. 322 9653} 0.320 9098] — II 
31 [-0.623 1661|—0.629 7913/+ 997 0.7 34 9154'+0.730 0728)/+ 845 Ho. 318 8317/4+0.316 7311| + I 
Aug. If 0.636 3723. 0.642 9086] 990] 0.725 1756 0.720 2333 0.314 6082) 0.312 4630 13 












2] 0.649 3998] 0.655 8454] 982] 0.715 2370. 0.7101 0. 310 2958) 0.308 1066 25 
3] 0.662 2448 0.668 5976) 974 § 0.705 0927, 0.699 9454 0. 30§ 8956} 0.303 6629] 37 
4] 0.674 903 5 0.681 1620} 966] 0.694 7484 0.689 5021 0. 301 4086) 0.299 1329 49 
| 
5 |-0.687 372 5|-0-693 5346'+ 957 684 2067/|+0.678 862 -296 8360/+0.294 5179) + 61 
6] 0.699 6478 0.705 7118] 947] 0.673 4701] 0.668 0296 0.292 1787| 0.289 8187 73 
7] 0.711 7260) 0.717 6897; 937] 0-662 5413! 0.657 005 0.287 4379) 0.285 0366 85 
8] 0.723 6026! 0.729 4643} 926] 0.651 4230) 0.645 7937 0.282 6148] 0.280 1728 98 
9] 2.735 2742 0.741 0319 915] 0.640 1182| 0.634 3968) 1004] 0.277 7107] 0.275 2286] 110 
10 [-0.746 7370-0.752 3888 + 903 [+0.628 6300 +0.622 8181/+1020 272 7268|+0.270 2054| +122 
II} 0.757 9869 0.763 5309, 891] 0.616 9615| 0.611 0607 0.267 6645| 0.265 1044, 134 


0.262 §252| 0.2599273| 147 
0.257 3107; 0.254 6756 159 
0.252 0223] 0.249 3510| 172 


12] 0.769 0203, 0.774 4547, 879 
13] 9-779 8337, 0.785 1567, 866 
14] 0.790 4234) 0.795 6334 852 
15 [-0.800 7862'—0.805 8815+ 838 
16 -0.810 9189,—0.815 8981 + 823 


0.605 1161, 0.599 1281 
0.593 0973) 9-587 0240 
0. 580 9088) 0.574 7523 
~568 §545.+0. 562 3163/+1101 
0.556 0381,+0. 549 7204/+1116 


{Eph 12) 





+0.246 6619|+0.243 9552] +185 
238 4900] +198 


Date. 





Aug. 16 


17 
18 
19 
20 
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SUN’S CO-ORDINATES, 1912. 205 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 
d Red 

X vio. Y Z “to 

ean ean 

True Equinox. Eq'x © True Equinox. Eq’x © True Equinox. rae of 
Noon, | Midnight. Noon. | Midnight. | Noon.| Noon. | Midnight. Noon. 
0.810 9189|\—0.815 8981) +823 556 0381|+0.549 7204|+1116 H+-0.241 23121+0.238 4900} +198 
0.820 8187] 0.825 6803) 809] 0.543 3636) 0.536 9681; 1131] 0.235 7318) 0.2329569| 211 
0.830 4826,. 0.835 2252; 794] 0.530 5345] 0.524 0633) 1146] 0.230 1654) 0.227 3577| 224 
0.839 9080) 0.844 5306| 779) 0.517 5549| 0.511 OL00) II6I] 0.224 5339] 0.221 6942| 237 
0.849 0927] 0.853 5939] 763] 0.504 4289] 0.497 8120) 1176] 0.218 8389) 0.215 9680) 249 
0.858 0340/—0.862 4126) +746 491 1§98|+0.484 4729;+1190 f+0.213 0818/+0.210 1806] +262 
0.866 7295] 0.870 9844! 729] 0.477 7516) 0.4709965| 1204] 0.207 2646) 0.204 3339, 274 
0.875 1771| 0.879 3072; 712] 0.464 2080] 0.457 3865 1218] 0.201 3888] 0.198 4294] 287 
0.883 3743} 0-887 3782) 694] 0.450 5325| 0.443 6467; 1231] 0.195 4559] 0.192 4687| 299 
0.891 3187) 0.895 1955} 676] 0.436 7294] 0.429 7810, 1244] 0.189 4678] 0.186 4534| 312 
0.899 0084\—-0.902 7571| +657 Ho. 422 8019)+0. 415 7927|+1257 H+0.183 4257|+0.180 3851} +324 
0.906 4413] 0.910 0608] 638] 0.408 7539] 0.401 6860] 1269] 0.177 3317| 0.174 2656| 336 
0.913 6152] 0.917 1042} 618] 0.394 5893] 0.387 4042) 1281] 0.171 1871] 0.168 0963; 348 
0.920 §277| 0.923 8855] 598] 0.380 3114} 0.373 1314! 1292] 0.164 9934; 0.161 8788} 361 
0.927 1772| 0.930 4026] 578] 0.365 9245] 0.358 6912) 1303] 0.158 7525| 0.155 6148} 373 
0-933 5614|-0.936 6534] +557 [+0. 351 4321/+0. 344 1475|+1314 [0.152 4658)/+0.149 3058) +385 
0.939 6782| 0.942 6356) 536] 0.336 8380] 0.329 5040, 1324] 0.146 1350] 0.1429536) 397 
0-945 5254, 0-948 3473) 515] 0.322 1460) 0.314 7646) 1334] 0.139 7617| 0.136 5596] 409 
0.951 1011] 0.953 7864] 493] 0.307 3602] 0.299 9332] 1344] 0.133 3475| 0.1301256) 421 
0.956 4030) 0.958 9509} 471} 0.292 4842) 0.285 0138] 1354] 0.126 8941/ 0.123 6533) 433 
0.961 4296|—0.963 8388) +449 H+-0.277 5225/+0.270 0107/|+1 363 1-0. 120 4034/+0.117 I +444 
0.966 1783) 0.968 4478] 427] 0.262 4790) 0.254 9280) 1371] 0.113 8771| 0.1106012| 456 
0.970 6472| 0.972 7763] 404] 0.247 3581| 0.239 7700) 1379] 0.107 3170) 0.104 0248! 467 
0.974 8347) 0.976 8221) 38] 0.232 1642) 0.224 5412) 1387] 0.100 7249] 0.097 4175| 479 
0.978 7384} 0.980 5834; 357] 0.216 9016] 0.209 2462} 1394] 0.094 1030} 0.090 7816) 490 
0-982 3570\—-0.984 0589] +333 FO.201 5754|+0. 193 8898)+1401 +-0.087 4534|+0.084 1187] +501 
0.985 6889] 0.987 2469] 309] 0.186 1900; 0.178 4767, 1408] 0.080 7779] 0.077 4312| 512 
0.988 7328] 0.9901465| 284] 0.170 7504) 0.163 0118] 1414] 0.074 0788] 0.07072I10| 523 
0.991 4877| 0.992 7563} 259] 0.155 2613) 0.147 4997| 1420] 0.067 3582) 0.0639906/ 534 
0.993 9523} 9-99509757| 234] 0.139 7276) 0.131 9456) 1425] 0.0606184) 0.057 2419, 545 
0.996 1264|—-0.997 1044) +208 0.124 1543|+0. 116 3541/+1430 §+0.053 861 3,4+0.050 4770) +555 
0.998 0095] 0.998 8415; 183] 0.108 5457| 0.100 7297} 1435] 0.047 0891| 0.043 6980) 566 
0.999 6005] 1.000 2864! 157] 0.092 9067} 0.085 0773] 1439] 0.040 3039] 0.0369071| 576 
1.000 8993] I.O0I 4393) 131] 0.077 2422| 0.069 4017| 1443] 0.033 5077| 0.030 1061; 586 
I.00I 9062} 1.002 2999} 105] 0.061 5564) 0.053 7070] 1446] 0.026 7024] 0.023 2969) 596 
1.002 6204|—1.002 8677] + 79 f+0.045 85 39|+0.037 9978/+1449 [+0.019 8899/+0.016 4817; +606 
1.003 0418} 1.003 1426 52] 0.030 1392) 0.022 2786) 1452] 0.013 0725} 0.009 6624) 615 
1.003 1703} 1.003 1248) + 25]+0.014 4168/+0.006 5542] 1454 006 2517/to.002 8407} 625 
1.003 0061| 1.002 8142| — 2 -0.001 3088|—0.009 1717| 1455 -0.000 5703—0.003 9812) 634 
1.002 5490] 1.002 2105 29} 0.017 0337, 0.024 8942) 1456] 0.007 3918] 0.010 8018] 643 

| 

1.001 7987|—1.001 3137| — 57 [-0.032 7528/—0.040 6089|+1 457 -O14 2109|—0.017 6190) +652 
1.000 7556] 1.000 1244 84] 0.048 4621] 0.056 3118) 1457] 0.021 0257; 0.024 4308} 661 
0.999 42 0.998 6424] I12] 0.064 1574] 0.071 9984 1457] 0.027 8342! 0.031 2356; 669 
0.997 7916] 0.996 8678; 140] 0.079 8342] 0.087 6642] 1457] 0.034 6347| 0.038 0314 677 
0.995 8709] 0.994 8009] 168] 0.095 4880] 0.103 3050, 1456] 0.041 4253; 0.044 8163) 685 
0-993 6578|—0.992 4418) —196f-0. 111 1147)—0.118 0165/1454 -0.048 2042 —0.051 5887] +693 
0.991 1527|—0.989 7906| —224 F-0.126 7098|—0.1 34 4941)\+1452 [-0.054 9696\—0.058 3466) +47]01% 
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206 SUN’S CO-ORDINATES, 1912. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 













































Reduc , Reduc. Reduc 
xX to Y to Z to 
Mean Mean Mean 
Date. True Equinox. Tae . True Equinox. Eq'x o True Equinox. na iy of 
Noon. Midnight. | Noon. Noon. | Midnight. | Noon. Noon. | Midnight. | Noon. 

































































































\ 
-326 7098 '—0. 134 4941/+1452 f-0.054 9696\—0.058 3466: +7or 














Oct. If -0.991 1527—0.989 7906/— 224 

2] 0.988 3555] 0.986 8473] 252] 0.142 2688' 0. 150 0335| 1450] 0.061 7195] 0.065 0881! 708 
3] 0.985 2662) 0.983 6123] 281] 0.157 7874] 0.165 5299] 1447] 0.068 4520, 0.071 8111) 715 
4] 0.981 8856) 0.980 0861) 309] 0.173 2606] 0.1809790| 1443] 0.075 1650) 0.078 §136) 722 
5] 0.978 2138) 0.976 2687} 338] 0.188 6843] 0.196 3759] 1439] 0.081 8565) 0.085 1936! 729 
6 |-0.974 2509'—0.972 1605|— 367 f-0. 204 0533|-0.211 7157/+1435 | -0.088 524 5|-0.091 8490} +735 
71 0.969 9977) 0-967 7626] 396] 0.219 3627) 0.2269937| 1431] 0.095 1669] 0.098 4778] 741 
8] 0.965 4552] 0.9630757| 425] 0.234 6079) 0.242 2047} 1426] 0.101 7815) 0.1050777| 747 
Q|_ 0.960 6242 0.958 1009] 454] 0.249 7836) 0.257 3439] 1421] 0.108 3661! 0.111 6465) 39-753 
IO] 0.955 5059 0.952 8395] 483] 0.264 8851) 0.272 4064] 1416] 0.114.9185| 0.118 1819} 758 
II }-0.950 1018|—0.947 2928|— 513 f-0.279 9073|—0.287 3872,+1410-0.121 4365,-0.124 6819, +763 
12] 0.944 4128] 0.941 4621] 542] 0.294 8454] 0.302 2815] 1403] 0.127 9179) 0.131 1444] 768 
13] 0-938 4409] 0.935 3496] 571] 0.309 6948) 0.317 0846 1396] 0.134 3609/ 0.137 5671| 773 
14] 0.932 1883] 0.928 9574] 600] 0.324 4505] 0.331 7918] 1388] 0.140 7628] 0.1439479| 778 
15] 0.925 6570] 0.922 2874) 630] 0.339 1079) 0.346 3983) 1380] 0.147 1221; 0.1502851| 782 
16 [-0.918 8488|—0.915 3416|\— 660 f-0. 353 6625|—0. 360 gooo|+1 372 F-0. 153 4367:—0.156 5767| +786 
17] 911 7659] 0.908 1221; 689] 0.368 1101! 0.375 2924) 1363] 0.159 7048} 0.162 8207) 790 
18] 0.904 4105] 0.900 6313) 718] 0.382 4464' 0.389 5715] 1354] 0.165 9243) 0.169 0153) 793 
Ig] 0.896 7848) 0.892 8714] 747] 0.396 6671| 0.403 7325] 1344] 0.172 0934] 0.175 1584] 796 
20] 0.888 8913) 0.884 8448] 777] 0.410 7673] 0.417 7712] 1334] 0.178 2102| 0.181 2486) 799 
21 [-0.880 7321|/—0.876 5536|— 806 4-0.424 4436 —0.431% 6840)+1 323 F-0. 184 2733/—0. 187 2840) +802 
224 0.872 3096) 0.868 0005) 835] 0.438 5919) 0.445 4668) 1312] 0.190 2805] 0.193 2628, 804 
23] 0.863 6265! 0.859 1879) 864] 0.452 3081! 0.459 1154] 1300] 0.196 2305) 0.199 1834! 806 
24] 0.854 6850] 0.8501182| 893] 0.465 8881] 0.472 6258] 1288] 0.202 1214] 0.205 0441! 808 
25] 0.845 4877) 0.840 7938] 922] 0.479 3280) 0.485 9943) 1275] 0.207 9514] 0.210 8432] 809 
26 F-0.836 0368/—0.831 2171t\— 951 fF -0.492 6242'/—0. 499 217 3|+1262 f-0.213 7192/—-0.216 §792| +810 
27} 0.826 3351| 0.821 3910; Q80] 0.505 7729] 0.512 2906] 1249] 0.219 4230) 0.222 2504} 811 
28§ 0.816 3851] 0.811 3177} 100g] 0.518 7698) 0.525 2102! 1235] 0.225 0611] 0.2278550| 812 
29] 0.806 1891) 0.8009997) 1038] 0.531 6113] 0.5379727| 1221] 0.230 6318] 0.233 3913] 812 
30] 0.795 7497| 0.790 4395| 1067] 0.544 2938] 0.5505741| 1207] 0.236 1335| 0.238 8581} 812 
31 [-0.785 0694|—0.779 6397|—1096 F-0. 556 81 30|—0. 563 O101|+1192 f-0.241 5648/—0.244 2534| +811 
Nov. 1! 0.774 1508] 0.768 6029! 1125] 0.569 1650] 0.575 2772) 1177} 0.246 9237| 0.249 5755! 810 
2 0.762 9966} 0.757 3322] 1153] 0.581 3460) 0.587 3709) 1161] 0.252 2086) 0.254 8227| 809 
34 0751 6100) 0.745 8303] 1182] 0.593 3515] 0.599 2874) 1145] 0.257 4175) 0.2599929| 808 
4] 0-739 9936) 0.734 1004) 1210] 0.6051779 0.611 0226) 1129} 0.262 5487! 0.265 0846) 8c6 
5 [-0.728 1510\—0.722 1458|—-1238 616 8209'—0.622 §722|+1 112 |-0.267 6005 —0.270 0960; +804 
6] 0.716 0852| 0.709 9697] 1266] 0.628 2762| 0.633 9326] 1094] 0.272 5709] 0.275 0252! 802 
7] 0-703 7997! 0.697 5758] 1294] 0.639 5407) 0.645 0999] 1077] 0.277 4586] 0.279 8707, 800 
8] 0.691 2984; 0.684 9680} 1322] 0.650 6097, 0.656 0697/ 1059] 0.282 2613, 0.2846304| 797 
9] 0.678 58 St 0.672 1503} 1349] 0.661 4795] 0.666 8386] 1040] 0.286.9776) 0.289 3028) 794 
10 -0.665 6640,—0.659 1267|--1 376 |-0.672 1465)\—0.677 4028'+1021 F-0.291 6058/—0.293 8863) +790 
II] 0.652 5390| 0.645 9015) 1403] 0.682 6071) 0.687 7589 1001} 0.296 1442] 0.298 3794; 786 
12] 0.639 2146] 0.632 4788] 1430] 0.692 8579| 0.697 9037| 981] 0.300 5916) 0.302 7807| 782 
13] 0.625 6948] 0.618 8630] 1457] 0.702 8958] 0.707 8338] 9 Q60f 0.304 9465, 0.3070887) 777 
14] 0.611 98411 0.605 0586) 1483] 0.712 7174| 0.717 5462; 939] 0.309 2073) 0.311 3021, 772 
15 }-0.598 0870)-0. 591 0698|—1510 F-0.722 3198:\—0.727 0378/+ 918 |—o0. 313 3729|—0.315 4196] +767 
16 }-0. 584 0076,-0.576 goog}—1 536 f-0.731 7000|—0.736 3059/+ 896 |-0.317 4420|—-0.319 4399] +762 
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X 


True Equinox. 


Date. 


Noon, 


Nov. 16 


0. §40 7203 
0.525 9564 


0.495 9528 
0.480 7222 
0.465 3448 
0.449 8249 






























0.370 2419 
353 9597 
0. 337 5665 
O. 321 0672 
0.304 4670 
0.287 7709 


0.254 1130 
0.237 1619 
0.220 1369 


0.168 6746 
0.15I 4100 
0. 134 0993 
0.116 7483 


0.081 9472 


0.092 6548 
0.110 0474 
0.127 4074 
0.144 7295 







434 1670/—0.426 2676-1782 


0.203 0438 0.194 4734 
185 8880/|—-0.177 2881 —2077 


099 3624/—0.090 6581 


0.064 5079, 0.055 7810 
0.047 0501] 0.038 3160) 2188 
0.029 5792| 0.020 8404] 2199 


-162 0081|+0.170 6294 
0279 2378)+0. 187 8326|—-2273 


SUN’S CO-ORDINATES, 1912. 
FOR GREENWICH MEAN NOON AND 


Reduc. 


to 
Mean 
Eq'x of 


Jan. o. 





Midnight. | Noon. 





0. §84 0076|—0.576 go09|—1 5 36 


0.562 5564] 31562 
0.548 0409) 1588 
0.533 3586, 1613 
0.§18 5142] 1638 


—O. 511 0325-0. §03 §118|—1663 


0.488 3561} 1687 
0.473 05161 1711 
0-457 6024) 1735 
0.442 0129] 1759 


0.410 4308) 1805 
0. 394 4467 1827 
0. 378 3399 1849 
0. 362 1150) 1870 


—0.345 7767|—-1891 


0.329 3298, 1912 
O. 312 7794) 1932 
0.296 1306) 1952 
0.279 3887! 1971 


270 9845|—0.262 5590\—1990 


2008 
2026 


2044 
2061 


0.245 6470 
0.228 6583 


0.211 5985 


0.160 0484 
0.142 7600 
0.125 4285 
0.108 0594 


2093 
2108 
2123 
2137 
—2150 
2163 
2176 


0.07 3 2302 





-OI2 1003|—0.003 3595|--2209 
-005 3813/+0.014 1215) 2218 
0.022 8607] 0.031 5980) 2227 
0.040 3329] 0.049 0645} 2235 
0.057 7924| 0.066 5161 


0.075 2348|+0.083 9479, 


2243 
—2250 
2256 
2261 
2266 
2270 


O.101 3548 
0.118 7318 
0.136 0735 
0-153 3746 








—2272 


Y Reduc. 

Mean 

Trove Equinox. “ae of 
Noon. Midnight. | Noon. 
0.731 7000|—0.7 36 3059| +896 
0.740 8552) 0.745 3476} 873 
0.749 7828) 0.754 1604) 850 
0.758 4800) 0.762 7415| 827 
0.766 9444] 0.771 0884] 803 
0-775 1732|—0.779 1986, +778 
0.783 1642! 0.787 0699} 753 
0.790 9153) 0.794 7001, 728 
0.798 4241| 0.802 0870} 703 
0.805 6886) 0.809 2284} 677 
0.812 7063/—0.816 1219] +651 
0.819 4751| 0.822 7656) 625 
0.825 9930] 0.829 1569] 508 
0.8 32 2571 0.835 2933| 570 
0.838 2653) 0.841 1731] 542 
0.844 0161/—-0.846 7939] +514 
0.849 5063} 0.852 1532] 486 
0.854 7343] 0.857 2492) 457 
0.859 6978, 0.862 0797| 427 
0.864 3947| 0.866 6426| 307 
0.868 8233/—0.870 9365] +367 
0.872 9820) 0.874.9596| 336 
0.876 8690, 0.878 7102! 305 
0.880 4829) 0.882 1870} 273 
0.883 8224) 0.885 3890] 241 
0.886 8866 —0.888 3152) +208 
0.889 6747| 0.890 9648} 175 
0.892 1854] 0.893 3366] 142 
0.894 4183) 0.895 4304| 108 
0.896 3729| 0.897 2456) 74 
0.898 0486|—0.898 7818] + 40 
0.899 4451| 0.900 0386] + 5 
0.900 5622| 0.901 0160) — 30 
0.901 3998] 0.901 7137, 65 
0.901 9577| 0.902 1319' Ico 
0.902 2362/—-0.902 2706. —136 
0.902 2351| 0.902 1299172 
0.QOI 9549; O.QOI 7102' 208 
0.9OI 3957| 0.goI ors 245 
0.900 5575] 0.900 0339) 282 
0.899 4406|—-0.898 7776) —319 
0.898 0449] 0.897 2427| 356 
0.896 3709) 0.895 4294] 394 
0.894 4183! 0.893 3377/ 432 
0.892 1876) 0.890 9680] 470 


—0.889 6791|—0.888 3208] —508 
0.886 8932|-0.885 3963| —546 


[Eph 12] 


MIDNIGHT. 


Z 


True Equinox. 


O- 317 4420 
0.321 4133 
0.325 2858 
0. 329 0583 
0. 332 7296 
D. 336 2989 
0.339 7651 
0.343 1272 
0. 346 3842 
0-349 5352 


Midnight. 
*319 4399 
0.323 3620 
0.327 1846 
0. 330 9066 
0-334 5271 
—0. 338 0450 
O. 341 4592 
0.344 7689 


0. 347 973° 
0.351 0708 


0. 352 5795|—0. 354 0612 
0.355 5159] 0.356 9434 


0. 358 3436) 0.359 7163 
0.361 0614] 0.362 3788 


0. 363 6684 
0. 366 1638 
0. 368 5462 
0.370 8150 
0. 372 9689 
0.375 0073 
0. 376 9292 
0.378 7338 
0. 380 4204 
0. 381 9885 
0. 383 4374 


0 384 7667 
0. 385 9761 
0. 387 0649 
0. 388 0332 
0.388 8806 


0. 389 6071 
0. 390 2122 
0. 390 6963 


0. 391 0590 


0.391 3004 
0.391 4207 
0.391 4199 
0. 391 2980 
0-391 0554 


0. 390 6919 


0. 364 9301 
0.367 3692 
0. 369 6949 
0.371 9064 
0. 374 0026 
9. 375 9829 
—0.377 8462 
0. 379 5919 
0.381 2193 
0. 382 7279 
0. 384 1170 
—0. 385 3864 
0. 386 5356 
0. 387 5641 
0.388 4720 
0. 389 2590 
—o. 389 9248 
0. 390 4695 
0. 390 8928 
0. 391 1945 | 
0. 391 3757 
—0. 391 43541 
0.391 3741 
0. 391 1918 
0.390 8888 
0. 390 4648 


—O. 390 2076|—0. 389 9202 


0. 389 6026 


0. 388 8768 


0. 388 0303 
0. 387 0633 


0. 385 9757 


0. 384 7678\-0 


0. 389 2548 
0. 388 4686 
0. 387 5619 
0. 386 5346 
—o. 385 3868 
-AWa 1L1BW 


207 


Reduc. 
to 
Mean 


Eq’x of 
Jan. o. 


Noon. 


+762 
756 
750 
743 
736 
+729 
722 
714 
706 
698 
+689 
680 
671 
661 
651 
+641 
631 
621 
610 
599 
+587 
575 
563 
551 
538 
+525 
512 
499 
485 
471 
+457 
443 
428 
413 
398 
+383 
367 
351 
335 
318 
+301 
285 
268 
251 
234 
+216 
igh 
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210 MOON’S LONGITUDE AND LATITUDE, 1912. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 











AUGUST. SEPTEMBER. 
Day of Day of 
Month.| ‘rue Long. | Latitude. ‘| ‘True Long. | Latitude. J“) true Long. | Latitade. 
I.0 | 300 30 48.0 | -4 52 27.8 345 § 17.6 |-2 29 5.7 +I 40 17.3 
1.5 | 306 26 57.8 | 444 04 351 5 47-3 | 2 O 31.5 2 12 38.1 
2.0 | 312 22 39.2 | 4 32 28.5 357. 8 10.7 | I 30 24.7 2 43 39.2 
2.5 | 318 18 9.3 | 4 17 59.3 3 12 536] 0 §9 2.3 3 12 54.8 
3.0 | 324 13 48.0 | 4 0 41.4 9 20 24.0 |-O 26 42.6 3 39 §8.7 
3-5 | 330 9 58.0 |-3 40 44.1 15 31 11.9 |+0 6 15.0 +4 4 24.5 
4.0 | 336 7 48] 3 18 17.8 21 45 48.7 | © 39 29.9 4 25 45.8 
4-5 | 342 § 366] 2 53 34.1 28 4 468] 1 12 40.0 4 43 37.0 
5.0 | 348 6 4.3 | 2 26 45.5 34 28 38.6 | 1 45 21.8 4 57 33-7 
5-5 | 354 9 T1] 1 58 5.5 4° 57 55-7 | 2 17 10.2 5 7 13-4 
6.0 O1§ 2.2 |-1 27 49.0 47 33 7-7. | +2 47 38.5 +5 12 16.5 
6.5 6 24 44.4] 0 56 11.9 54 14 40.5] 3 16 18.5 5 12 27.4 
7.0 | 12 38 45.0 |-o 23 31.9 6r 2 55.1 | 3 42 408 5 7 35-7 
7:5 | 18 57 41.4 |4+0 9 51.2 67 58 5.7| 4 6 149 4 57 37.0 
8.0 | 25 22 10.0] 0 43 35.7 75 017.8 | 4 26 30.3 8.0 | 128 13 51.2 | 4 42 34.1 
8.5 31 52 44.6 | +r 17 17.6 82 9 26.3 |+4 42 57.2 8.5 | 135 42 32.0 | +4 22 37.6 
9.0 | 38 29 55.4] I 50 30.3 89 25 14.5 | 455 7.7 9.0 | 143 12 366) 3 58 62 
9:5 | 45 14 7.3 | 2 22 44.7 96 47 12.8] § 2 37.0 9.5 | 1§0 42 59.1 3 29 26.5 
10.0 | 52 5 37:8] 2 53 29.3 104 14 38.3 | 5 5 §5] 10.0 /158 12 32.0| 2 57 12.0 
10.5 | 59 4 35-3 | 3 22 10.6 I1Ir 46 35.2] 5 2 20.2] 10.5 |165 40 84/ 222 20 
11.0 | 66 10 57.1 | +3 48 13.8 IIQ 21 56.7 |+4 54 15.6] I1.0/173 4 44.9 | +1 44 39.8 
11.5 | 73 24 27.9| 411 3.9 126 59 26.7 4 40 55.2] I1.5§ | 180 25 24.0 I 5 508 
12.0} 80 44 39.1 | 4 30 68 134 37 43-4 | 4 22 32.2] 12.0 | 187 41 16.2 | +0 26 20.5 
12.5 | 88 10 47.9 | 4 44 51.3 142 15 23.4] 3 §9 28.5 | 12.5 | 194 51 41.0 | -0 13 7.1 
13.0 | 95 41 57-7 | 4 54 50.7 149 51 4.8] 3 32 14.1 J 13.0 | 201 56 7.7] © 51 51.2 
13.5 | 103 16 59.8 |+4 59 44.7 157 23 31.3 |+3 1 25.9 | 13.5 | 208 54 15.6 | -r 29 15.2 
14.0 | 110 54 36.2 | 4 59 20.8 164 5I 34.4 | 2 27 45.5 | 14.0 |215 45 §4.1 2 4 47.3 
14.5 | 118 33 226 | 4 53 35.6 172 14 18.0] x §r 56.8 § 14.5 | 222 31 1.5 2 38 o8 
15.0 | 126 11 52.3 | 4 42 35.2 179 30 57.5 | I 14 44.3 | 15.0 |229 9 44.3 | 3 8 34.0 
15.5 | 133 48 406 | 4 26 34.9 186 41 1.2 |+0 36 51.3 | 15.5 | 235 42 16.2 3 36 99 
16.0 | 14% 22 28.9 [+4 5 58.3 193 44 99/-0 1 1.9] 16.0 |242 8 569 /| -4 0 35.6 
16.5 | 148 52 7.5 | 3 41 15.9 200 40 16.3 | o 38 18.4 | 16.5 | 248 30 10.7 | 4 21 42.0 
17.0 | 156 16 38.4 | 3 13 3.4 207 29 23.4 | 1 14 25.9] 17.0 | 254 46 25.7 4 39 22.9 
17.5 | 163 35 16.9] 2 41 59.4 214 It 43.0| 1 48 56.4 | 17.5 | 260 58 126 | 4 53 34.6 
18.0 | 170 47 31.6 | 2 8 43.9 220 47 33-9 | 2 21 264] 18.0 |267 6 40] 5 4 15.4 
18.5 | 177 53 4.2 [+1 33 56.5 227 17 20.5 |-2 51 36.3 | 318.5 | 273 10 33.5 | -5§ II 25.1 
19.0 | 184 51 48.4 | o 58 15.3 233 41 -31.1 | 3 Ig 10.1 J 19.0 | 279 12 14.9 § 1§ 49 
19.5 | 191 43 48.1 |+o 22 15.6 240 O 36.4 | 3 43 55.0] 19.5 | 285 Ir 41.8 5 1§ 17.1 
20.0 | 198 29 15.8 |-o 13 30.0 246 15 871] 4 § 41.0] 20.0 ,;29r1 9 27.0| § 12 4.9 
20.5 | 205 8 30.6 | o 48 32.2 252 25 40.8 | 4 24 20.2 | 20.5 |297 6 2.5 5 5 32. 
21.0 | 21r 41 56.6 |-1 22 25.2 258 32 45.3 |-4 39 46.6 | 21.0 | 303 1 58.6 | -4 55 44.1 
21.5 | 218 10 1.0] I 54 46.2 264 36 54.0| 4 51 56.0] 21.5 | 308 57 43.8 | 4 42 46.3 
22.0 | 224 33 12.8 | 2 25 15.2 270 38 37.0| 5 0 45.6] 22.0 . 314 53 44.7 | 4 26 458 
22.5 | 230 52 1.8] 2 53 35.0 276 38 226| 5 6 13.8] 22.5 |320 50 261 | 4 7 50.6 
23.0 | 237 6 57.6 | 3 19 30.6 282 36 37.3] 5 8 20.1 | 23.0 | 326 48 10.4 | 3 46 10.3 
23.5 | 243 18 28.6 |-3 42 49.2 288 33 45.6 |-5 7 5.5 | 23-5 | 332 47 18.0 | -3 21x 55.8 
24.0 | 249 27 1.7| 4 3 199 294 30 98{ 5 2 32.1 | 24.0 | 338 48 7.0] 2 55 19.6 
24.5 | 255 33 1.7 | 4 20 53.6 300 26 9.8 | 4 54 43.1 | 24.5 | 344 50 53.6 | 2 26 36.1 
25.0 | 261 36 51.3 | 4 35 22.9 306 22 3.6) 4 43 43.3 | 25.0 | 350 55 520] x 56 1.6 
25.5 | 267 38 §09 | 4 46 41.9 312 18 7.5 | 4 29 38.7] 25.5 1357 3 14.6] I 23 54.1 
26.0 | 273 39 18.6 |-4 54 46.3 | 26.0 ; 318 14 36.4 |-4 12 37.1 | 26.0 3 13 12.3 | -O 50 33-4 
26.5 | 279 38 304} 4 59 33.4 | 26.5 |324 Il 43.9 | 3 52 47.7] 26.5 | 9 25 54.4 | -0 16 21.2 
27.0 | 285 36 40.5| 5 I 2.2] 27.0 | 330 9 42.8 | 3 30 21.1 J 27.0] 15 41 29.2] +0 18 19.2 
27.5 | 291 34 1.7 | 4 59 13-1 | 27-5 |336 8 451 | 3 § 29.9] 27-5] 22 9 3.9] © 53 3.3 
28.0 | 297 30 45.5 | 4 54 8.4] 28.0 | 342 9 3.0] 2 38 28.2] 28.0 | 28 21 44. I 27 25.3 
28.5 | 303 27. 2.8 |-4 45 51.8 | 28.5 | 348 10 49.0 |-2 9 31.2 | 28.5 | 34 46 38.3 | +2 0 58.6 
29.0 | 309 23 4.5 | 4 34 28.8] 29.0 | 354 14 15.8 | 1 38 56.3 | 29.0] 41 14 49.5 2 33 16.1 
29.5 | 315 19 1.5 | 4 20 6.2] 29.5 © 19 37.3| I 7 1.5] 29.5 | 47 46 237] 3 3 508 
30.0 | 323 15 5.6] 4 2 §2.5 ] 30.0 6 27 84] 0 34 69] 30.0] 54 2r 25.7 3 32 15.8 
30.5 | 327 II 29. 3 42 57.7] 30.5 | 12 37 5.3 |}-© oO 3339 305] 61 0 oo] 358 48 
31.0 | 333 8 28.6 |-3 20 33.1 | 31.0 | 18 49 45.5 | +0 33 17.4 | 31.0 | 67 42 10.5 | +4 20 5§2.7 
31.5 | 339 © 18.3 |-2 55 51.2 31.5 | 25 5 283 [4% 7 2.29 31.5 | 74 28 O14 | +4 40 15.9 
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GREENWICH MEAN NOON. 









MOON’S EQUATOR. 


8 4 £2’ I’ £2 ¢C 
Date Mean 
Ascending Longitude of Longitude 
Inclination Node Ascending | ongit © OF! of Moon’s Moon’ M Motion of 
to the on Earth’s Node on t . 7000'S | ascending Mea, 8 S lac Moon 
Earth's |EquatortoAs-| Earth's erigee. Node. ean olar! in Mean 


Equator. |cending Node| Equator. aa Daily Mo- | Longitude. |Days.| 7 ogitude 


on Ecliptic. 684 tion, 











— 3.177. 

I 19.06 

8.3| 208 10.4! 358 14.6] 103 43.5 | 26 33.2| 194 21.4] 0.2] 2 38.12 
207 36.9; 358 16.5 | 104 50.3/26 1.5| 326 7.3]0.3| 3 57.18 
207 3-4/ 358 18.5 | 105 57.2|25 29.7] 97 53-1] 0.4] 5 16.23 

7.2| 206 29.9! 358 20.5| 107 4.0|24 57.9] 229 39.0] 0.5| 6 35.29 

0.6 . 
205 56.3 | 358 22.5] 108 10.9|24 26.1 I 24.8 0.7 eat 


205 22.7 | 358 24.4 
204 49.0 | 358 26.4 
204 15.3 | 358 28.4 
203 41.6 | 358 30.4 


109 17.7123 54-4| 133 10.6] 6.8] 10 32.47 
IIO 24.5 |23 22.6| 264 56.5 O.9| II 51.53 
III 31.4|22 50.8/ 36 42.3] 1.6] 13 10.58 
I12 38.2 |22 19.0| 168 28.1 2.0| 26 21.17 
113 45.1 |21 47.3) 300 14.0 3-0} 39 31-75 
II 1.9 |21 I5. 1 59.8} 40] 5? 47-33 
4 $1.9 5:5| 71 59 5.0| 65 52.92 
115 58.8 |20 43.7| 203 45-7] 2°- 


203 8.0 | 358 32.4 


202 34.4: 358 34.4 


8.7| 208 43.8 | 358 12.6) 102 36.6|27_ 5. 62 35.6] o.1 
/ 202 0.8] 358 36.4! 








201 27.2) 358 38.5! 117 5.6|20 12.0] 335 31.5] | 72 39° 

200 53.5 358 40.5; 118 12.4]/19 40.2] 107 17.3] 7-0] 92 14.09 

8.01 105 24.67 

' 200 19.8 | 358 42.5| 119 19.3|/19 8.4| 239 3.2] 9-0| 118 35.25 

| 199 46.2 358 44.6/ 120 26.1|18 36.6] 10 49.0 ]10.0| 131 45.84 
199 12.6 358 46.6/ 121 33.0|/18 4.9] 142 34.9 JHours| ° ° 

/ 198 38.9 358 48.7 | 122 39.8/17 33.1| 274 20.7 I} © 32.94 

/ 198 5.2 358 50.8| 123 46.7/17 1.3] 46 6.5 2); 4 5.88 

| ° | 3 1 38.82 

2.2° 197 31.5 358 52.9, 124 53.5|16 29.5| 177 52.3 4} 2 11.76 

2.0! 196 57.8 358 54.9 | 126 0.3/15 57.8] 309 38.2 S| 2 44.70 

196 24.1 358 57.0! 127 7.2/15 26.0| 81 24.0 6! 3 17.65 

1195 50.4 358 59.1 | 128 14.0/14 54.2] 213 9.9] 7] 3 50.59 

1.4, 195 16.7. 359 1.2| 129 20.9|14 22.5] 344 55-7 8) 4 23.53 

| | g| 4 56.47 

194 42.9 359 3-3: 130 27.7 |13 50.7| 116 41.6] yo] 5 29.41 

| 194 9-2 359 5-4) 131 346/13 18.9/ 248 27.41 15) 6 2 36 

193 35-5 359 7-5 132 41-4 /T2 47-1) 20 13-2) Jo) 6 35 29 

193 1.8, 359 9.7 133 48.2 | 12 15.4| I5I 59.1 13] 7 8.23 

192 28.0] 359 11.80 134 55.1 !11 43.6| 283 44.9 14] 741.17 

IQI 54.2 359 13.9 | 136 1.9/11 11.8] 55 30.8 15) 8 tart 

I9I 20.5 359 16.1, 137 88/10 40.1| 187 16.6} 16) 8 47.06 

190 46.8 | 359 18.2 | 138 15.6/10 8.3] 319 2.4] 17} 9 20.00 

190 13.0. 359 20.4 139 22.4] 9 36.5| 90 48.3] 18] 9 52-94 

189 39.2 | 359 22.6 | 140 29.3| 9 4.7| 222 34.1 19] 10 25.88 

20| 10 58.82 


| 1 
4/189 5.5 | 359 24.8, 141 36.1} 8 33.0] 354 20.0] 21] 11 31.76 
26 f21 59.3 / 188 317 359 26.9 | 142 43.0| 8 1.2]126 5.8] 22] 12 4.70 
36 f21 59.21 187 57.9! 359 29.1 | 143 49.8\ 7 29.4\ 257 SL.ON 231 12 37.64 
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QUANTITIES REQUIRED IN COMPUT- | SUN’S ABERRATION AND HORI- 

















ING THE MOON'S LIBRATION., ZONTAL PARALLAX, 
ARGUMENT, ((Q)—A), or (£3 —A— 180°). For GREENWICH MEAN Noon. 
I Aberration. 
$3—a He caf oe | a |. 7 B §3—A Date. (Struve.) Hor. Par. 

e yy | ° , | e 1912. ve | oe 
fe) oo 39 o 0.0 | 180 Jan. I — 20.79 8.95 
2 0.0 39 Oo 3.1 178 II 20.78 8.95 
4 O.1 39 o 6.2 176 2r | 20.77 8 94 
6 0.2 39 Oo 9.3 174 31 20.75 8.93 
8 0.2 39 O 12.4 172 Feb. 10 20.71 8.92 
10 0.2 39 O 15.4 170 20 — 20.67 8. 
12 0.3 40 o 18.5 168 March 1 20.62 8.87 
14 0.3 40 O 21.5 166 11 20.57 8.85 
16 0.3 40 O 24.5 164 21 20.51 8.83 
18 0.3 41 O, 27.4 162 31 20.45 8.81 
20 0.4 41 O 39.3 160 April ro — 20.39 8.78 
22 0.4 42 O 33.2 158 20 20.34 8.56 
24 0.4 42 O 36.1 156 30 20.28 8.73 
26 0.5 43 o 38.9 154 May ito 20.23 8.71 
28 0.5 44 O 41.7 152 20 20.19 8.69 
30 0.5 45 © 44-4 150 30 — 20.16 8.68 
32 0.5 46 0 47.0 148 June 9 20.13 8.67 
34 0.5 47 Oo 49.7 146 19 20.11 8.66 
36 0.5 48 O §2.2 | 144 29 20.10 8.65 
38 0.6 49 © 54:7 142 July 9 20.10 8.66 
40 0.6 50 O 57.1 140 19 — 20.11 8.66 
42 0.6 52 oO 59-4 138 29 20.13 8.67 
44 0.6 54 1 1.7 136 Aug. 8 20.16 8.68 
46 0.6 56 I 3.9 134 18 20.20 8.70 
48 0.6 58 1 6.0 132 28 20.24 8.72 
50 0.6 60 I 8.0 130 Sept. — 

52 0.6 63 I 10.0 128 P x 30 4a ace 
54 0.5 66 I 11.8 126 27 20.40 8.78 
56 0.5 69 I 13.6 124 Oct. 7 20.46 8.81 
58 0.5 73 I 15.3 122 17 20.52 8.83 
6o 0.5 77 I 16.9 120 2 — 20.58 8.86 
62 0.5 83 1 18.4 118 Nov. é 20.63 8.88 
64 0.5 89 1 19.8 116 16 20:68 8.90 
66 0.4 95 I 21.1 114 26 20.72 8.92 
68 0.4 103 I 22.3 112 Dec. 6 20.75 8.93 
7° 0.4 113 I 23.4 110 16 — 20. 8. 
72 0.4 125 I 24.4 roe 26 ehh Bos 
74 0.3 14! I 253 I _ 

76 0.3 160 I 26.1 104 30 20-79 8.95 
78 0.2 186 r 26.8 102 

80 0.2 222 I 27.4 100 

$2 0.2 278 I 27.9 98 

84 0.1 370 I 28.3 96 

86 0.1 554 I 28.6 94 . . 

88 0.0 1110 1 28.7 92 Sun's Mean Equatorial Horizontal 
go 0.0 00 r 28.8 go Parallax. 

I 
| | 


8’’ 80; log = 0.94448. 
# has the sign of tan (A — 2) 
A has the sign of cos (8) — 4) 
B has the sign of sin (83 — 4) 
See formulz, page 566. 
(Eph 12) 


214 PRECESSION AND OBLIQUITY, 1912. 


(CONSTANTS OF PARIS CONFERENCE) 
FOR GREENWICH MEAN NOON. 














Nutation. Nutation. 
Preces-j|. 0 Preces- 

sion in , , Obliquity sion in , Obliquity 

Date. regs ¥ oe . ° Ecliptic. Date. engi . ¥ bre . ° Ecliptic. 
from nD. lmRaA. obliq ue (Newcomd.) rom Longi- InRA. Obliq ai- (Newcoms.) 

tude. ty. tude. ty. 

23° 27’ 23° 27 

~” ” 8 o bad ad Lad ” 
Jan. rf} 0.03| —7.25|—0.443| +7.62 10.26 [July 4 |+25.42 +8.24 10.64 
6\+ 0.66 6.96 | 0.426 7.69 10. 32 g| 26.11 8.30 10.69 
Ir] 1.35 6.70| 0.410 7-76 10. 39 14| 26.80 8.37 10.75 
16| 2.03 6.46 | 0.395 7.84 10.47 19| 27.49 8.44 10.82 
2r| 2.72 6.25 | 0.382 7-94 10.56 24| 28.17 8.53 10.90 
26 {+ 3.41 | —6.07 | 0.371 | +8.05 10.66 29 |+28.86 +8.62 10.99 
31] 4.10 5-93 | 0.363 8.17 10.77 | Aug. 3| 29.55 8.72 11.08 
Feb. 5/ 4.79} 5-83} 0.357 8.28 10.87 8] 30.24 8.83 11.18 
Io} 5.47 5-78 | 0.354 8.39 10.98 13| 30.93 8.93 11.28 
x5|/ 6.16 5-77 | 0.353 8.50 11.09 18] 31.61 g.02 11.37 
20|+ 6.85 | —5.79 | -0.354| +8.61 11.19 23 |+32. 30 +9.11 11.45 
25| 7-54 5.84 | 0.357 8.71 11.28 28] 32.99 9-20 11.53 
Mar. kj 8.23] 591] 0.361 8.79 11.35 | Sept. 2] 33.68 9-28 11.60 
6; 8.91 6.02 | 0.368 8.86 II.g! 7\| 34-36 9-34 11.66 
Ir} 9.60 6.15 | 0.376 8.91 11.46 I2| 35-05 9-39 11.70 
16 }+10.29 | —6.28 | —0. 384 | +8.95 11.50 17 |+35-74 +9. 42 11.73 
21} 10.98 6.42 | 9.393 8.98 ¥I.§2 22| 36.43 9-44 11.74 
26} 11.67 6.57 | 0.402 8.98 II.52 27| 37-12 9-45 11.74 
31] 12.35 6.71 | 0.410 8.97 11.50] Oct. 2] 37.80 9-44 11.72 
Apr. 5| 13.04 6.83/ 0.418 8.95 11.47 7| 38.49 9.41 11.69 
10 |+13.73 | —6.93 | 0.424 | +8.91 II.42 12 |+39.18 +9. 36 11.64 
I5| 14-42 7-01 | 0.429 8.86 11.36 17| 39.87 9-30 11.57 
20] 15.10 7.07 | 0.432 8.79 11.29 22| 40.56 9-23 1I.§0 
25| 15-79 7-09 | 0.433 8.72 11.22 27| 41.24 9.16 11.42 
30; 16.48 7.07 | 0.432 8.65 11.14 Nov. r| 41.93 9-08 11.33 
May 5|+17.17| 7-03 0.430 +8.58 11.06 6 |+42.62 | +8.99 11.23 
1o| 17.86 6.95 | 0.425 8.50 10.97 Ir] 43-31 8.go 11.13 
I5| 18.54 6.83 | 0.418 8.43 10.89 16| 43-99 | 8.81 II.04 
20| 19.23 6.67 | 0.408 8.36 10.82 21| 44.68 8.73 10.95 
25] 19.92| 6.49] 0.397| 8.29 10.75 26] 45.37 8.65 10.87 
30 |+20.61 | —6.29 —0.385 | +8.23 10.68 | Dec. 1 |+46.06 +8.58 10.80 
June 4] 21.30 6.06 | 0. 371 | 8.19 10.63 6| 46.75 8.53 10.74 
g| 21.98] 5.82! 0.356! 8.17| 10.60 1r| 47-43 8.50 10.70 
14| 22.67 5.56 | 0.340 | 8.15 10.58 16} 48.12 8.48 10.67 
Ig] 23.36 5-30! 0.324! 8.15 10.58 2r| 48.81 8.48 10.66 
24 |+24.05 | —5-03 |—0.307 | +8.16 10.58 26 |+49.50 +8.49 10.67 
29| 24.73 4.76! 0.291 8.19 10.60 31] §0.19 8.52 10.69 
July 4 +25:42 - 4.50 |—0.276 | +8.24 10.64 36 |+50.87 +8.57 10.73 

Precession for 1912. . . 50.2590 log = 1.70121 Mean Obliquity, 1912.0. eo + 
Precession in aSolarday . 0.1376log=9.13862 | Newcomb ........ 23 27 2.64 
Precession in a Sidereal day 0.1372 log =9.13742 | Hamsen .......2.~. 23 27 2.40 
The short period terms of the Nutation are given | Le Verrier . . . ..... 23 27 232 
‘or Washington midnight on pp. 231-232. Peters. 2. 0. 2 1 6 ew we 283 27 2.8 


[Eph 12} 
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216 FORMULA FOR THE REDUCTION OF STARS 


FROM MEAN TO APPARENT PLACE FOR THE YEAR 1912. 


The constants of precession, nutation and aberration adopted by the Con/é- 
rence Internationale des Etoiles Fondamentales which met in Paris in May, 1896, are 
given on page XII, and together with the notation of Bessel are used in the for- 
mulz which follow. 

BESSELIAN STAR-NUMBERS. 


Terms of Long Period. Terms of Short Period. 
A=T— 0.342 19 sin QQ —0.004 05 sin 2 € 
+ 0.004 15 sin 2 §2 +0.000 23 sin (C +I’) 
— 0.025 26 sin 2 L +o.001 34 sin (C —I’) 
+ 0.002 51 sin (L—TI) —0.000 68 sin (2€ —§) 
— 0.000 99 sin (3 L—-I) —0.000 52 sin (3€ —I”’) 
+ 0.000 42 sin (L4+T) +0.000 30 sin (C —2 L+TI”) 
+ 0.000 25 sin (2 L—Q) +0.000 12 sin 2 (C —L) 
B= — g.210 cos {3 —0.088 cos 2(€ 
+ 0.090 cos 2 $2 —0.018 cos (2€ —§2) 
— 0.552 cos 2 L, —o.011 cos (3€ —I”) 
— 0.022 cos (3 L—I) +0.005 cos (€ +I”) 


+ 0.009 cos (L-+1’) 
+ 0.007 cos (2 L—Q) 
= —20.4700 cos @ cos () 
D= —20.4700 sin ©) 
E= — 0.0419 sin §J+0’.0005 sin 2 £3 —o’’.0031 sin 2 L 


BESSEL’S Star-Constanés. 


a =3'.072 56+1°.336 39 sin @, tan 6, a’ =20''.0458 cos @, 

b=, cos a, tan 6, =—sin @, 

c=y cos @, sec 6, c’=tan @ cos 6,—sin @, sin 6, 
d=y7, sin a, sec 6, d’=cos a, sin 6, 


Formule for Reduction to Apparent Position. 


*a=—a,tru+Aa+Bb4+Cc+Dd+ysE (in time) 
6=6,+17ry’+Aa’+Bb’+Ce +Dd’ (in arc) 


INDEPENDENT STAR-NUMBERS. 


S +f’ =+46".0884 A+E (in arc) =3".072 56A+y7,E (in time) 
f’=— 0°.0124 sin 2(€ +0*.0041 sin (€ —I’)+0'.0007 sin (C +I’) 
— o*.0021 sin (2€ —§£Q) —o*.0016 sin (3¢ —I’’) 
+ o'.0009 sin (€ —2 L+I°’) +0*.0004 sin 2 (€ —L) 
gsinG=B hsin H=C +=C tan w 
g cos G=20'’,0458 A hcos H=D 


Formule for Reduction to Apparent Posstion. 


*a=atf/tft+rut+itk g sin (G+a,) tan 6,+-75 kh sin (H+a,) sec 8, (in time) 
6=6,+rpu’+g cos (G+a@,)+h cos (H+a,) sin 6,+4 cos 6, (in arc) 
In the above formule 
r denotes the time reckoned in units of one year, from the beginning of the 
Besselian fictitious year (1912, January 14.006, Washington mean time), 
@, O,, the.star’s mean R. A. and Decl. at the beginning of the fictitious year, 
a, 0, the star’s apparent right ascension and declination at the time 7, 
bt, bw’, the annual proper motion in night ascension and declination, 


©, the Sun’s true longitude, w, the obliquity of the ecliptic, 

L, the Sun’s mean longitude, I’, the long. of the Sun’s perigee, 

83, the longitude of the Moon’s I”, the long. of the Moon’s perigec, 
ascending node, C€ , the Moon’s mean longitude. 


* See page 217 for statement concerning the use of these formule. 
{Eph 12] 
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The independent star-numbers are more convenient than BESSEL’s, when only 
one or two apparent positions of a star are required, or when BESSEL’s star- 
constants are not known with sufficient accuracy. 

In using the star-constants of the British Association Catalogue, a, b, c, d, a’, b’, 
¢c’, d’, with the star-numbers of this Ephemeris, the quantities to be computed are 
Ac, Bd, Ca, Db,— Ac’,— Bd',—Ca’,— Db’. 

In the computation of the independent star-numbers given for Washington 
mean midnight of each day of the year, on pages 222-229, the short-period terms— 
that is, the terms involving the Moon’s mean longitude—have been included in the 
two columns headed G and Logg. The quantities and / correspond to /’ and /”, 
respectively, as given on the page of constants in Part IV of the American Ephemeris 
for the years 1901 to 1911, inclusive, and are tabulated in the third and fourth 
columns, respectively, giving separately the effect of the long-period and short- 
period terms. / differs but slightly from the term — 0.1866 sin 2 € +0’.0622 sin 
(c —I”) given on page 37 of the Procés-Verbaux of the Paris Conference, and also 
on page 289 of the American Ephemeris and Nautical Almanac for 1900. In com- 
puting the reduction of stars from mean to apparent place, or vice versa, using the 
independent star-numbers, the quantity /” (which is the same for all stars) should 
be omitted in using the formule for @ on page 216, in case it is desired to make the 
reduction in conformity with the decision of the Paris Conference with reference 
to this matter. See page of Procés-Verbaux above cited. 

In the computation of the Besselian star-numbers, pages 218-221, all short- 
period terms have been included, and hence in using these quantities in the reduction 
of stars to apparent place by means of the formula for that purpose on page 216, /’ 
must be subtracted from the final result if it is desired, in compliance with the 
decision of the Paris Conference, to omit that quantity. 

In computing the ephemerides of the circumpolar stars in this volume, all 
short-period terms have been included, excepting the quantity /” above mentioned, 
which has been omitted. 

In the computation of the ephemerides of the ten-day stars, no short-period 
terms have been included. These terms attain two maxima and two minima 
during the tropical month. At maximum and minimum they may amount in 
right ascension to +0*.008 tan 6, and in declination to +0”.13. For computing 
the effect of these terms for the correction of the positions of stars interpolated 
from the ten-day ephemerides, the following formule may be used, in which Ja 
and 46 denote the effect of the short-period terms in right ascension and decli- 
nation, respectively, and 0’’y and 6’’a@, the sum of the short-period terms of the 
nutation in longitude and obliquity: 


4a=D' ya 0'p+ Daa 8" @ 
46= Dy 6”"$+D,,6 6" @ 
The values of 6’ and of 6’’w for Washington mean midnight are given for 
each day of the vear on pages 231-232, and have been computed as follows: 
O"b= 50°'.37 A, 6" w= —B, 


in which A, and B, are the sums of the short-period terms given in the expressions 


for A and B on page 216. 
The quantities D’ya, Da, Dy6, and D,,6 are given for each ten-day star on 


pages 287-486, and have been computed by means of the following formule: 
D’,a= 7, sin @ tan 6 sin @ Dot= — 5 cos a@ tan 6 
Dy6=cos @ sin @ Do =sin @ 
The complete derivative of the right ascension with reference to ¢ 1s 
Dy a= 7s (cos #+sin @ tan d sin @) 
and the omission of the term ;'; cos w is made in accordance with the above- 


mentioned decision of the Paris Conference with reference to the quantity f"' . 
[Eph 12) 
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So | Loe A. | Log B. Log D. Sis" PSY) Log A. | Log B. | Log C. 
Jan. 0/}|-9.18033 |-0.8800 |—0.48873 |+1.30519 | Feb. 15 |+8.14457 |-0.9282 |-1.19321 
1! 9.16438 | 0.8780 | 0.53279 | 1.30384 16| 8.22763 | 0.9314 | 1.19824 
2] 9.14504 | 0.8771 | 0.57266] 1.30234 17 | 8.27990 | 0.9346] 1.20308 
3] 9.12366 | 0.8776] 0.60905 | 1.30070 18| 8.31006 | 0.9376| 1.20772 
4| 9.10212 | 0.8797 | 0.64249 | 1.29891 n 29 8.32469 | 0.9397 | 1.21219 
h 5 |-9.08243 |-0.8829 |-0.67342 |+1.29698 | (10.0)20 |+8.33183 |—0.9410 [1.21647 
(7.0) 6] 9.06614 | 0.8867] 0.70216| 1.29491 21| 8.34064] 0.9411 | 1.22058 
7 | 9.05392 | 0.8903 | 0.72898 | 1.29268 22] 8.36022 | 0.9402 | 1.22451 
8} 9.04521 | 0.8930 | 0.75412] 1.29031 23| 8.39550] 0.9386] 1.22827 
9| 9.03846 | 0.8945 | 0.77775 | 1.28778 24| 8.44654] 0.9369] 1.23187 
10 |-9.03177 |—0.8947 |—0.80003 [+1.28510 25 |+8.50705 [—-0.9358 |—-1.23530 
II] 9.02325 | 0.8939 | 0.82109 | 1.28227 26} 8.56855 | 0.9357] 1.23857 
12] 9.01153 | 0.8925 | 0.84105 | 1.27928 27 | 8.62438 | 0.9369 | 1.24168 
13| 8.99599 | 0.8909 | 0.86000] 1.27613 28 | 8.66978 | 0.9393 | 1.24463 
14} 8.97653 | 0.8899 | 0.87802 | 1.27282 29 | 8.70286 | 0.9426| 1.24743 
15 |—8.95371 |-0.8894 |-0.89519 |+1.26934 | Mar. 1 |+8.72423 |—0.9460 [-1.25008 
16] 8.92819 | 0.8899 | 0.91157 | 1.26571 2| 8.73566} 0.9489] 1.25258 
17| 8.90119 | 0.8913 | 0.92723 | 1.26190 3| 8.74035 | 0.9509 | 1.25493 
18| 8.87413 | 0.8937 | 0.94220] 1.25792 4| 8.74234 | 0.9517] 1.25714 
19 | 8.84868 | 0.8967 | 0.95654 | 1.25376 n 9 8.74556 | 0.9514] 1.25920 
h 20 /|-8.82627 |—-0.9002 |-0.97029 |+1.24943 | (11.0) 6 |+8.75309 |-0.9502 |-1.26112 
(8.0) 21 | 8.80821 | 0.9036 | 0.98348 | 1.24491 7| 8.76654 | 0.9486] 1.26290 
22| 8.79491 | 0.9066 | 0.99615 | 1.24022 8| 8.78546 | 0.9469} 1.26454 
23] 8.78533 | 0.9089 | 1.00831 | 1.23533 g| 8.80801 | 0.9457 | 1.26604 
24| 8.77714 | 0.9099 | 1.02002 | 1.23025 10| 8.83193 | 0.9453] 1.26740 
25 |-8.76686 |—0.9098 |—1.03127 |+1.22497 11 |+8.85547 |—0.9455 |—1.26863 
26| 8.75074 | 0.9087 | 1.04211 | 1.21949 12| 8.87692 | 0.9466| 1.26972 
27| 8.72526| 0.9071 | 1.05255 | 1.21380 13| 8.89510 | 0.9484] 1.27068 
28| 8.68798 | 0.9056, 1.06260| 1.20791 14| 8.90936 | 0.9507 | 1.27150 
29 | 8.63719 | 0.9050] 1.07229 | 1.20179 15 | 8.91930 | 0.9531 | 1.27220 
30 —8.57334 |—0.9057 |—1.08163 |+1.19545 16 |+8.92517 |-0.9553 |—1.27275 
31 | 8.49928] 0.9077! 1.09064 | 1.18888 17| 8.92758 | 0.9569 | 1.27318 
Feb. 1] 8.42062| 0.9110 | 1.09933 | 1.18208 18| 8.92783 | 0.9577 | 1.27348 
2| 8.34577 | 0.9150 | 1.10771 | 1.17503 19| 8.92794 | 0.9574] 1.27364 
3| 8.28398 | 0.9189 | 1.11580) 1.16773 20} 8.93024 | 0.9560| 1.27367 
h 4 |-8.24030 |—-0.9222 |—1.12360 |+1.16016 h 21 |+8.93678 |-0.9539 |-1.27358 
(9.0) 5! 8.21112 | 0.9244! 1.13113 | 1.15233 } (12.0)22! 8.94871 | 0.9515 | 1.27335 
6 8.18526] 0.9254] 1.13840 | 1.14421 23} 8.96561 |] 0.9493 | 1.27299 
7| 8.14953 | 0.9253 | 1.14541 | 1.13581 24| 8.98577 | 0.9480 | 1.27251 
8| 8.08884 | 0.9244 | 1.15218 | 1.12710 25 | 9.00671 | 0.9479 | 1.27189 
9 |-7-98453 |—0.9232 1.15870 |+1.11808 26 +9.02579 |—0.9491 |—-1.27114 
10| 7.79796| 0.9222 | 1.16500 | 1.10874 27| 9.04106 | 0.9512 | 1.27026 
II |—7.36736 | 0.9217 | 1.17107 | 1.09905 28] 9.05155 | 0.9537] 1.26926 
12 |1+7.29226 | 0.9221 | 1.17692 | 1.08900 29| 9.05736 | 0.9560] 1.26812 
13| 7-79796| 0.9233 | 1.18255 | 1.07859 30 | 9.05967 | 0.9574 | 1.26685 
14 '+8.01536 |-0.9254 |—1.18798 +1.06778 31 :+9.06029 |-0.9578 |-1.26544 
15 |+8.14457 |-0.9282 Lr 19321 l+-1.05656 Apr. 1 I+9.061 19 |-0.9570 


E = —0’’.02 = —o*.001 
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Log D. 


1.05656 
1.0449! 
1.03280 
1.02022 
¥.00713 


0.99350 
0.97929 
0.96447 


0.94900 
0.93282 


0.91589 
0.89815 
0.87952 


0.85992 
0.83928 


0.81747 
0.79438 
0.76987 
0.74377 
0.71587 


+0.68592 


0.65363 
0.61862 
0.58041 
0.53839 


+0.49173 


0.43933 
0.37961 
0.31024 
0.22751 


+0.12513 


9.99083 
9:79530 


+9.43015 
—8.93215 


9.64353 


9.89998 
0.05995 
0.17643 
0.26802 


—O. 34347 


0.40758 
0.46329 
0.51251 
0.55657 


-59643 


1.26391 |—0.63280 
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EE 
Eg 


Log A. Log B. Log C. Log B. Log C. Log D. 





9.06119 |-0.9570 }-1.26391 |-0.63280 | May 17 |+9.37870 
9.06402 | 0.9552] 1.26224 
9.06978 | 0.9528 | 1.26044 
9.07864 | 0.9503 | 1.25850 
g.09006 | 0.9480 | 1.25642 
+9. 10301 |—0.9464 |—1.2542! 
9.11625 | 0.9456] 1.25186 
9.12884 | 0.9457 | 1.24937 
9.14008 | 0.9465 | 1.24674 
9.14944 | 0.9478 | 1.24397 
IX [+9.15655 |—0.9494 |—-1.24105 
12| 9.16129 | 0.9509} 1.23798 
13} 9-16401 | 0.9520] 1.23477 
14| 9.16543 | 0.9523] 1.23140 
15 | 9.16648 | 0.9516] 1.22789 
16 }+9.16838 |-0.9497 |—1.22422 
17] 9.17248 | 0.9471 | 1.22039 
18| 9.17968 | 0.9439 | 1.21641 


19] 9.19005 | 0.9409 | 1.21226 
20 | 9.20286 | 0.9385 | 1.20795 


9185 |—-I.OIII2 |-1.23414 
0.9168 | 0.99972 | 1.23882 
0.9165 | 0.98790 | 1.24332 
0.9175 | 0.97562 | 1.24765 
0.9194 | 0.96287 | 1.25181 
9216 |—-0.94960 |—1.25581 
0.9234 | 0.93581 | 1.25966 
0.9242 | 0.92144 | 1.26335 
0.9237 | 0.90646 | 1.26688 
0.9221 | 0.89082 | 1.27026 


.9194 |—0.87448 |—1.27350 
0.9164 | 0.85738 | 1.27659 
0.9136 | 0.83946 | 1.27953 
0.9112 | 0.82064 | 1.28233 
0.9098 | 0.80086 | 1.28500 


Mad 
3 


















—0.77771 | (16.0)22 |+9.42315 
0.80131 23| 9.42701 
0.82356 24| 9-42953 
0.84459 25| 9-43160 
0.86452 26| 9.43404 


88344 27 |+9.43755 
0.90145 28 
0.91861 29 
0.93498 jo 
0.95063 31 
.96560 | June =r |+9.47165 
0.97995 2 
0.99370 3| 9.48568 
1.00691 4| 9.49132 
1.01959 h °® 9.49587 


—1.03179 | (17.0) 6 |+9.49937 
1.04352 7] 9.§0201 


~~ 
= 
6 
o = 
we 
rw) 
CD ON A NK HhW WD ww 






.9093 |-0.78000 |—1.28752 
0.9098 | 0.75798 | 1.28992 
0.9110 | 0.73466 | 1.29217 


0.9127 | 0.70988 | 1.29430 


h 0.9146 | 0.68348 | 1.29629 


(14.0)21 }+9.21677 |(—0.9373 |—1.20346 
22| 9.23019 | 0.9374| 1.19881 


.9163 |-0.65526 }-1.29815 
0.9175 | 0.62494 | 1.29989 






23| 9.24174 | 0.9386 | 1.19398 | 1.05481 8| 9.50417 | 0.9177 | 0.59223 | 1.30149 

24/ 9.25046 | 0.9405 | 1.18898 | 1.06569 9| 9.50640 | 0.9169 | 0.55672 | 1.30297 

25| 9.25620; 0.9424| 1.18380] 1.07618 1O0| 9.50929 | 0.9150 | 0.51792] 1.30433 

26 |+9.25944 |-0.9437 i—1.17843 |—1.08629 II |+9.51333 |-0.9124 |-0.47519 |—1.30556 

27| 9.26117 | 0.9440 | 1.17287] 1.09604 12} 9.51882 | 0.9095 | 0.42765 | 1.30666 

28| 9.26270 | 0.9430 | 1.16711 | 1.10545 13| 9.52572 | 0.9070 | 0.37414] 1.30764 

29| 9.26524: 0.9408 | 1.16115 | 1.11453 14| 9.53365 | 0.9055 | 0.31297 | 1.30850 

30| 9.26961 | 0.9379 | 1.15499 | 1.12330 15 | 9.54193 | 0.9053 | 0.24162 | 1.30924 

May = 1 |+9.27599 |-0.9348 |—1.14861 |—1.13177 16 |+9.54977 |—0.9066 |—0.15608 |—1.30985 
2| 9.28425 | 0.9319 | 1.14202] 1.13995 17 | 9-55649 | 0.9090 | 0.04931 | 1.31034 

3) 9-29378 | 0.9296 | 1.13520] 1.14786 18| 9.56171 | 0.9120 | 9.90729 | 1.31072 

4| 9-30382 | 0.9281 | 1.12815] 1.15550 19| 9.56545 | 0.9147 | 9.69474 | 1.31097 

h 5 9.31364 | 0.9276] 1.12086 | 1.16288 » 2° 9.56797 | 0.9166 |-9.26117 | 1.31110 | 

(15.0) 6 |+9.32269 |-0.9279 |—1.11332 [-1.17001 | (18.0)21 |+9.56986 |—0.9172 |+9.11465 |—1.31111 
7\ 9-33059 | 0.9288 | 1.10553] 1.17691 22| 9.57179 | 0.9168 | 9.64618 | 1.31100 

8 933706 | 0.9301 | 1.09748 | 1.18357 23| 9-57433 | 0.9152 | 9.87805 | 1.31077 

9) 9-34199 | 0.9314 1.08914 | I.19001 241] 9.57780 | 0.9130 | 0.02829] 1.31042 

IO] 9.34551 | 0.9325 | 1.08052 | 1.19623 25] 9.58230 | 0.9107 | 0.13960 | 1.30994 

Il |+9.34803 0.9329 |—1.07161 |—1.20224 26 |+9.58764 |-0.9088 |+0.22801 |—1.30935 


12| 9.35013 | 0.9323 | 1.06238 | 1.20804 271 9-59349 | 0.9080 | 0.30132 | 1.30864 
13} 9.35256 | 0.9306| 1.05284 | 1.21364 28] 9.59947 | 0.9080 | 0.36392 1.30780 
14| 9.35617 | 0.9280 | 1.04295 | 1.21904 29| 9.60524 | 0.9089 | 0.41852] 1.30684 
15 | 9.36167 | 0.9247 | 1.03272 | 1.22426 30| 9.61048 | 0.9108 | 0.46690 | 1.30577 


16 |+9.36928 —0.9213 
17 1+9.37870 |-0.9185 


1.02211 |—1.22929 | July = -|+9.61498 |—0.9132 |+0.51032 |—1.30456 
—I.OLII2 |-1.23414 2 |+9.61868 |—0.9159 |+0.54968 |-1.30324 


E = —0”’.02 = —o*.oor 
(Eph 12) 
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B= —o".0r = —o%oor 
(eph 12) 
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Sot Hiny| Loe A. | Log B. | Log. (Sik He Log A. | LogB., LogC. | LogD 
Oct. 1 |+9.82325 |-0.9697 |+1.26873 |+0.48766 | Nov. 16 |+9.90145 |-0.9463 |+1.03754 |+1.22185 























2| 9.82630 | 0.9691 | 1.26753 | 0.53415 17 | 9.90256 | 0.9472 | 1.02662 | 1.22720 

3| 9.82934 | 0.9699 | 1.26620| 0.57606 18 | 9.90339 | 0.9475 | 1.01526] 1.23236 

4| 9.83200} 0.9712 | 1.26473] 0.61418] , 19] 9.90409] 0.9469 | 1.00346] 1.23732 

h 5 | 9-83400 | 0.9733 | 1.26313 | 0.64913 | (4.0) 20 | 9.90486 | 0.9454} O.99I1I9| 1.24210 
(1.0) 61+9.83528 |—-0.9755 '+1.26139 |+0.68137 21 |+9.90590 |—0.9430 |+0.97842 |+1.24669 
7| 9.83587 | 0.9771 | 1.25951 | 0.71128 22] 9.90742 | 0.9400 | 0.96512] 1.25110 

8| 9.83607 | 0.9776] 1.25750| 0.73916 23| 9.90951 | 0.9368 | 0.95125] 1.25534 

9| 9-83622 | 0.9769 | 1.25534 | 0.76525 24| 9.91217 | 0.9339 | 0.93678 | 1.25940 

10| 9.83665 | 0.9751 | 1.25305 | 0.78976 25] 9.91527 | 0.9318 | 0.92166 | 1.26329 

11 |+9.839760 |—-0.9726 |+1.25061 |+0.81284 26 |+9.91855 |-0.9311 |+0.90585 |+1.26702 

12] 9.83916 | 0.9699 | 1.24802 | 0.83465 27} 9.92170 | 0.9316 | 0.88930 | 1.27058 

13| 9.84127 | 0.9674 | 1.24528 | 0.85530 28| 9.92445 | 0.9333 | 0.87194 | 1.27397 

14| 9.84377 | 0.9655 | 1.24240] 0.87490 29} 9.92661 | 0.9354 | 0.85371 | 1.27721 

15 | 9.84640} 0.9645 | 1.23936] 0.89354 30| 9.92816 | 0.9374, 0.83453 | 1.28029 

16 |+9.84895 |-0.9643 |+1.23617 |+0.91129 | Dec. 1 |+9.92921 |—0.9385 |+0.81432 |+1.28322 

17| 9.85124 | 0.9649 | 1.23283 | 0.92823 2| 9.93001 | 0.9385 | 0.79296 | 1.28599 

18 | 9.85315 | 0.9660 | 1.22932 | 0.94442 3| 9.93084 | 0.9372 | 0.77035 | 1.28861 

19| 9.85460 | 0.9674 | 1.22565 | 0.95990} 4, 4!1 9.93199 0.9348 | 0.74634. 1.29108 

nh 2° 9.85560 | 0.9686 | 1.22182 | 0.974749 (5.0) 5) 9.93361 | 0.9318! 0.72078: 1.29339 
(2.0) 21 |+9.85623 |—0.9695 |+1.21782 |+0.98896 6 |+9.93575 |—-0.9288 |+0.69346 |+1.29557 
22| 9.85660 | 0.9696] 1.21364] 1.00261 7\ 9-93832 | 0.9264 | 0.66415 | 1.29760 

23 | 9.85689 | 0.9689 | 1.20930] 1.01573 8/ 9.94113 0.9249 , 0.63257 | 1.29947 

24} 9.85731 | 0.9673 | 1.20477 | 1.02834 9, 9-94400 | 0.9244 | 0.59835 | 1.30121 

25 | 9.85812 0.9648 | 1.20006 | 1.04047 10| 9.94671 019250 0.56104 1.30280 

26 |+9.85949 |-0.9617 |+1.19516 |+1.05215 11 |+9.94915 |-0.9263 |+0.52007 |+1.30426 

27 | 9.86151 | 0.9586 1.19007 | 1.06340 12| 9.95122 | 0.9281 : 0.47466 | 1.30557 

28, 9.86412] 0.9560] 1.18478} 1.07425 13 | 9.95292 | 0.9300 | 0.42379; 1.30674 

29| 9.86716 | 0.9543 | 1.17929] 1.08471 141 9.95426} 0.9317 | 0.36599 | 1.30777 

30/ 9.87031 | 0.9539 1.17360] 1.09480 15 | 9-95533 | 0.9328 0.29913 | 1.30866 

31 |+9.87321 |—-0.9545 |+1.16768 |+1.10454 16 |+9.95620 |—0.9333 [t0-2 1990 +1.30942 
Nov. 1] 9.87559| 0.9561 | 1.16156] 1.11393 17] 9.95709 | 0.9328 0.12273 | 1.31003 
2| 9.87730] 0.9579 | 1.15520] 1.12301 18} 9.95815 | 0.9314 9-99717 | 1.31051 

3 | 9.87835 | 0.9593 | 1.14861 | 1.13177 19 | 9.95956| 0.9292 | 9.81961 | 1.31085 

h 4; 9.87897 | 0.9598 | 1.14178 | 1.14024 n 20° 9.96144 | 0.9267 +9.51384 1.31105 
(3.0) 5 |+9.87944 |—0.9589 |+1.13470 i+1.14842 | (6.0) 21 |+9.96384 |—-0.9244 |—-7.86396 |+1.31112 
6| 9.88008 | 0.9570 | 1.12737 | 1.15632 22| 9.96667 | 0.9228 9.53289] 1.31105 

7| 9.88114 | 0.9542] 1.11976] 1.16395 23| 9.96974; 0.9224 9.82918 | 1.31084 

8| 9.88278} 0.9510} 1.11189! 1.17132 24| 9.97280 | 0.9234) 0.00361 | 1.31049 

9| 9.88497 | 0.9479] 1.10372; 1.17844 25 | 9.97556} 0.9256 0.12762] 1.31001 

10 |+9.88758 |—0.94§2 |+1.09526 |+1.18532 26 |+9.97782 '-0.9286 —0.22388 |+1.30938 

II} 9.89041 | 0.9436] 1.08650) 1.19196 27 | 9.97952 | 0.9316, 0.30251 | 1.30862 

12| 9.89323 | 0.9429 | 1.07741 | 1.19837 28} 9.98069 | 0.9339 . 0.36896 | 1.30772 

13| 9.89583 | 0.9431 | 1.06798] 1.20456 29| 9.98155 ; 0.9352 0.42646] 1.30668 

14| 9.89810] 0.9440/ 1.05821 | 1.21053 30 | 9.98234 | 0.9352 0.47712] 1.30550 

15 |+9.89998 |-0.9451 |+1.04807 |+1.21630 31 |+9.98331 0.9340 —0.52236 |+1.30418 

16 1+-9.90145 |—0.9463 !4+1.03754 i+1.22185 32 1+9.98463 |-o.9321 0.56321 +1.30272 
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S S’ G H 
slar Day. eee 
Sidereal r Log g. Log A. 4 Log #. 
Hour.) In In In In In In 


Time. | Time. Arc. Time. Arc. Time. 














y $s 8 o  ¢ h m o ';] hm ” 
‘eb. 15 | 0.1246 [+0.031/+0.011] 271 53.5|18 7.61306 7.9/20 24.5 [0.92840] 1.28598 [-—6.77|—0.8305 
16 | 0.1273 | 0.039] 0.012] 272 16.3)18 9.19305 5.4/20 20.4 ]0.9316711.28535] 6.85) 0.8355 
17 | 0.1300] 0.047] 0.0111272 32.7/18 10.2] 304 2.7/20 16.210.93500] 1.28474] 6.92] 0.8404 
18 | 0.1328] 0.055] 0.007] 272 42.5/18 10.8 | 302 59.9|/20 12.0] 0.93800] 1.28412] 7.00] 0.8450 
nh 19 | 0-7355 0.063/+0.001 ] 272 47.118 11.1] 301 57.0|20 7.8]0.94027] 1.28353] 7-07] 0.8495 
10.0) 20 | 0.1382 § +0.07 1|—-0.006] 272 49.5/18 11.3] 300 53.9120 3.640.94153] 1.282945-7.14|-0.8538 
21 | O.141OF 0.079} 0.013] 272 52.9/18 11.5 1] 299 50.7/19 59.4 10.94166] 1.28237] 7.21} 0.8579 
22 | 0.1437} 0.087) 0.0179273  1.1/18 12.1] 298 47.3/19 55.2 ]0.94080] 1.28181] 7.27) 0.8618 
I 
I 


23 | 0.1465 | 0.095} 0.019] 273 17.1/18 13.1] 297 43-8|19 50.9 10.93935) 1.28126] 7.34] 0.8656 
24 | 0.1492] 0.102] 0.0171 273 42.4/18 14.8] 296 40.2/19 46.7 0.937881 1.280721 7.40) 0.8692 


25 | O.1519 J +0.110|\—0.012] 274 16.2/18 17.11 295 36.5/19 42.4.10.93703 
26 | 0.1547] O.117|—-0.004] 274 55.2)18 19.7 | 294 32.6)19 38.2 10.93731 
27 | 0.1574] 0.125|/+0.004] 275 34.5|18 22.3] 293 28.7/19 33-9 [0.93897 
28 | 0.1602 | 0.132) 0.0119276 9.1/18 24.6] 292 24.6/19 29.6]0.94183 
29 | 0.1629 | 0.139] 0.015] 276 35.1/18 26.3] 291 20.5119 25.410.94543 


.28020f-7.46|—-0.8726 
-27970] 7.51| 0.8758 
.27921] 7.57| 0.8789 
.27873] 7-62| 0.8819 
.27828] 7.67| 0.8847 


— =~ or ht ot 














dar. 1 | 0.1656 [+0.146/+0.016] 276 51.618 27.4] 290 16.2)19 21.1 [0.94907 | 1.27785 F-7-72,—0.8874 
2| 0.1684, 0.153) 0.013] 276 59.7|18 28.0] 289 11.819 16.8 ]0.9521411.27742] 7.76| 0.8899 

3| 0.1711] 0.160) 0.008]277 2.3)18 28.21288 7.4/19 12.5 $0.95417] 1.27703] 7.80) 0.8922 

4/1 0.1738 | 0.167|/+0.001]}277 3.4118 28.2]287 2.9119 8.2]0.95501]1.27665] 7.84) 0.8944 

nh 3 0.1766] 0.174'-0.005]277 6.818 28.5 1285 58.319 3.910.9547511.27629] 7.88] 0.8965 
11.0) 6, 0.1793 [+0.181|—0.009] 277 15.3/18 29.0] 284 53.6/18 59.6 10.95369 | 1.275965-7-91 —0.8984 
7 | 0.1820] 0.188) 0.010] 277 30.618 30.0] 283 48.9/18 55.3 [0.952309 1.275651 7-95} 0.9002 

8 | 0.1848 | 0.195} 0.0099 277 52.2)18 31.5 | 282 44.1|18 50.9 $0.95 104] 1.27535 7-98 0.9018 

9 | 0.1875 | 0.202} 0.006] 278 18.3/18 33.2] 281 39.2/18 46.6 10.95032]1.27509] 8.00, 0.9033 

10 | 0.1903 [| 0.209/—0.001 | 278 46.7/18 35.1 | 280 34.3/18 42.3 [0.95035 [1.27484] 8.03) 0.9047 

II | 0.1930 [+0.216|+0.004] 279 15.2)18 37.0] 279 29.3/18 38.0] 0.95122] 1.27462 F-8.05 —0.9059 

12 | 0.1957 | 0.222} 0.008] 279 41.3,18 38.81 278 24.4/18 33.6]0.9528711.27441] 8.07; 0.9070 

13 0.1985 | 0.229] 0.011] 280 3.3/18 40.2] 277 19.4/18 29.3 10.95515]1.27424] 8.09] 0.9080 

14| 0.2012] 0.236) 0.012] 280 19.8/18 41.3 | 276 14.4/18 25.0]0.95778] 1.27408 8.11) 0.9088 

15 | 0.2040} 0.243] 0.011] 280 30.4)18 42.01275 9.3/18 20.6 0.96044] 1.27396 8.12, 0.9095 

16 | 0.2067 +0.249/+0.008 J 280 35.6118 42.4] 274 4.3|18 16.3 [0.96277] 1.27384 8.13 0.9100 

17 | 0.2094] 0.256;,+0.003 | 280 36.8)18 42.5 | 272 59.3/18 12.0]0.9644441.27377 8.14) 0.9105 

18 | 0.2122] 0.262|-0.003] 280 36.0)18 42.4] 271 54.3)18 7.6]0.96519]1.27372] 8.14 0.9108 

19 | 0.2149] 0.269: 0.010] 280 36.6/18 42.4] 270 49.3/18 3.3 [0.96488] 1.27368 8.15) 0.9109 

| 1.27367 8.15) 0.9110 


20 0.2176 0276 0.015 | 280 41.8|18 42.8 | 269 44.3/17 59.0]0.96367 


h 21 | 0.2204 [+0.283,—0.018] 280 54.418 43.6] 268 39.4/17 54.610.96184 
12.0) 22 | 0.2231 0.289| 0.017] 281 15.9/18 45.1 | 267 34.617 50.3 10.95994 
23 |0.2259] 0.296 0.013] 281 45.4/18 47.0] 266 29.817 46.0]0.95854 
24 | 0.2286 0.303 —0.006 282 20.0)18 49.31 265 25.0)17 41.7 J0.95817 
25 | 0.2313] 0.309 +0.002] 282 55.5)18 51.7 | 264 20.4/17 37.4 [0.95907 
26 | 0.2341 40.316,40.009 283 27.1/18 53-8 | 263 15.817 33.1 JO.9611891.27415 8.10 -0.9084 
27 | 0.2368 0.323, 0.014] 283 51.018 55-4] 262 11.3117 28.8 ]0.96402] 1.27431] 8.08. 0.9075 
| 
| 
| 


.27370f-8.14 —0.9109 
.27374 8.14 0.9106 
.273801 8.13 0.9103 


.27390 8.12 0.9098 
.27402 8.11 0.9092 





(oe oe oe oe | 


29 | 0.2423 0.336, 0.0141 284 12.418 56.8] 260 2.617 20.2 [0.96947] 1.27471 8.04 0.9054 

30 | 0.2450] 0.343] 0.009] 284 13.9,18 56.9] 258 58.4]/17 15.9 ]0.971O1} 1.27494 8.02 0.9041 

31 | 0.2478 +0.350 +0.002 234 14.4 18 57-0] 257 54-317 11.610.971371 1.27519 1-7-99 —0.9027 

ipr. 110.2505 1+0.356 —0.004] 284 17.618 57.21256 §0.4]/17 7.410.97064] 1.27547 5-7.97, —0.gol2 
[Eph 12] 


I 
I 

28 | 0.2396 0.330 0.016] 284 5.818 56.4] 261 6.9117 24.5 [0.96699]1.27450] 8.06. 0.9065 - 
I 
I 


Lom! 
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INDEPENDENT STAR-NUMBERS, 1912. 227 
FOR WASHINGTON MEAN MIDNIGHT. 








G H 
| Logg. | Logs. | i | Loge. 
In In In In 
Are. Time. Arc. Time. | 
o tlh me ln m ” | 
321 1.4/21 24.19128 28.1) 8 33.9]1.1§912] 1.28742 6.58 +0.8184 
321 9.7|21 24.6]127 29.0] 8 29.991.15943]1.28681} 6.66] 0.8236 
321 22.2/21 25.5126 29.6) 8 26.0]1.15998]1.28620] 6.74] 0.8287 
321 36.8/21 26.5 9125 30.1| 8 22.091.16100) 1.285609 6.82; 0.8336 
321 51.3/21 27.4124 30.4] 8 18.0] 1.16255] 1.28501] 6.89) 0.8382 








322 3.4121 28.21123 30.5] 8 14.09 1.164571 1.28442 ]+6.96'+0.8428 
322 12.1/21 28.8]122 30.4) 8 10.0]1.1669311.28384] 7.03) 0.8471 
322 16.621 29.1121 30.2)8 6.0] 1.1694491.28327] 7.10) 0.8513 
322 17.3(21 29.29120 29.88 2.091.17193]1.28272] 7.17; 0.8553 
322 14.5/21 29.0]119 29.2| 7 §7.941.1742241.28217 7-23| 0.8592 
322 9.5.21 28.6[118 28.4) 7 53.9]1.17616]1.28164[+7.29 +0.8629 
322 3.3/21 28.20117 27.517 49.891.1776641.28111] 7.35| 0.8665 
321 57.621 27.8)116 26.3] 7 45.891.1786791.28060] 7.41) 0.8699 
321 54.321 27-.61115 25.017 41.7] 1.179191 1.28010 7-47| O 8732 
321 54.6121 27.64114 23.517 37-61 1.1793501.279629 7.52, 0.8763 














.27395§ 8.12; 0.9095 
28 | 0.7433] 2.034 .27408] 8.11; 0.9088 
29] 0.7461] 2.041 .27423] 8.09] 0.9080 
30 | 0.7488 1+2.048 —0.015] 324 46.7/ 21 39.18 81 40.1 5 26.7 | 1.21040] 1.274401+8.07|+0.9071 

t. 110.7515 +2.054|-0.009 325 3.0] 21 40.2§ 80 36.0 5 22.44 1.2116411.27 4003.09 x0 GUD 


[Eph 12] a 


0.7406] 2.027 


w 
~ 


31 | 0.6667 [4+1.841|—0.016] 321 59.7/21 28.01113 21.8] 7 33.5] 1.17936] 1.27915 H7.57,+0.8793 
pt. 1} O. 1.849] 0.019] 322 9.621 28.6[112 20.11 7 29.391.17949] 1.27870 7-62 0.8821 
2| 0.6721] 1.856) 0.019] 322 23.521 29.6411 18.1) 7 25.2]1.1800211.27826] 7.67: 0.8848 
3] 0.6749] 1.863) 0.015] 322 39.021 30.6110 16.0) 7 21.1 91.1811691.27785 7-72, 0.8874 
» 4 0.6776] 1.871|—0.008] 322 53.821 31.6]109 13.7|7 16.9] 1.1829811.27744 7.76 0.8898 
LO) 5 | 0.6804 [+1.878) 0.000] 323 5-1/21 32.3 108 11.3) 7 12.8]1.185401.1.27705 [+-7.80' +0.8921 
6| 0.6831) + 1.885/+0.008] 323 11.421 32.88107 8.7/7 8.691.1881711.27669] 7.84) 0.8942 
7| 0.6858] 1.892] 0.013] 323 12.121 32.8[106 6.017 4.491.19092]1.27634] 7.88) 0.8962 
8 | 0.68861 1.899) 0.015§ 323 8.2/1 32.59105 3.1/7 0.2] 1.1933091.27601] 7.91| 0.8981 
9 | 0.6913] 1.906, 0.013] 323 1.9121 32.1]104 0.2/6 56.0]1.1950611.27570] 7.94, 0.8999 
10 | 0.6940 | +1.913/+0.008 ] 322 s6.a 31.7 [102 §7.1/6 51.89 1.19613]1.275411+7.97, +0.9015 
11 | 0.6968] 1.920;+0.002] 322 53.3:21 31.6]101 53.9) 6 47.611.1965711.27515 8.00! 0.9030 , 
12 | 0.6995} 1.927|-0.004] 322 55-1/21 31.7|100 50.5] 6 43.4]1.1965911.27490 8.02 0.9044 
13 | 0.70227 1.933} 0.008] 323 2.121 32.11 99 47.116 39.1 }1.196481 1.27467 8.05, 0.9056 
14| 0.7050] 1.939] 0.010] 323 13.421 32.9] 98 43.6] 6 34.9]1.1965411.27447 8.07; 0.9067 
1§ | 0.7077 J +1.946/—0.009 | 323 27.3/21 33-81 97 40.0|6 30.7] 1.19700] 1.27429 8.08 +0.9077 
16] 0.7105} 1.953[/—0.005 | 323 41.821 34.8] 96 36.3|6 26.411.1979541.27413] 8.10) 0.9085 
17 | 0.7132] 1.960) 0.000] 323 54.8:21 35.71 95 32.6|6 22.2] 1.19937]1.27400] 8.11) 0.9092 
18 | 0.7159] 1.966|+0.005 | 324 4.621 36.31 94 28.8)6 17.9] 1%.2011391.27389] 8.12) 0.9098 
19 | 0.7187] 1.973] 0.010] 324 10.7,21 36.71 93 24.9/6 13.711.20306]1.27380] 8.13] 0.9103 
)) 20] 0.7214 }+1.980|+0.013] 324 13.1:21 36.9] 92 21.016 9.411.20§01] 1.27374 +8. 14:+0.9106 
21 | 0.7242] 1.987] 0.014] 324 12.3'21 36.81 91 17.016 5§.1]11.20679].1.27370] 8.14) 0.9109 
22} 0.7269] 1.993] 0.013) 324 9.3/21 36.6 90 13.016 0.9]1.2083011.27368] 8.15, 0.9110 
23| 0.7296] 2.000) 0.010} 324 5.2121 36.31 89 8.9/5 56.691.20941]1.27369] 8.15) O.g109 
24 | 0.7324] 2.007/+0.005 | 324 1.4lar 36.19 88 4.8) 5 52.39 1.21009]1.27371 8.14, 0.9108 
25 | 0.7351 [+2.014/—0.002 | 323 59.3/21 36.0§ 87 0.7) § 48.0]1.2103411.27377 8.14'+0.9105 
26 | 0.7378] 2.020, 0.008] 324 0.5)21 36.08 85 56.65 43.8§1.21024])1.27385] 8.13} 0.9100 
0.014] 324 6.0.21 36.47 84 52.515 39.5) 1.20996 
I 


0.018] 324 16.2 21 37.19 83 48.415 35.29 1.20973 
0.018] 324 30.4 21 38.0} 82 “4215 30.9 | 1.20980 


-_— hott 
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230 BESSELIAN AND INDEPENDENT STAR-NUMBERS. 
FOR WASHINGTON SIDEREAI, TWELVE HOURS. 
Mean Solar Log g’.| Logh. | Logs 
1912. 
jan. 0.72 0.9114] 1.3101 |—O.1 362 
10.70 0.8043] 1.2846] 0.328|254 37 0.9054 | 1.3071 | 0.4416 
20.67 0.9725] 1.2487| 0.217/|259 58 0.9066 | 1.3023 | 0.6098 
30.64 1.0829] 1.1946] 0.114]|264 52 0.9135 | 1.2963| 0.7202 
Feb. 9.61 1.1§93| 1.1170|-—0.020|269 9 0.9239 | 1.2897 | 0.7966 
19.59 —1.2126 |+1.0060 |+0.064 | 272 48 0.9353 | 1.2835 |—-0.8499 
29.56 1.2476 0.139]275 57 0.9461 | 1.2782| 0.8849 
Mar. 10.53 1.2674 |+0.5370] 0.209] 278 45 0.9550| 1.2748| 0.9047 
20.50 1.2737 |-8.9372| 0.276|281 23 0.9616] 1.2737| O.9110 
30.48 1.2669| 0.5556| 0.343/284 2 0.9659 | 1.2749 | 0.9042 
Apr. 9.45 —1.2469 |—0.8436 |+0.412|286 51 0.9688 | 1.2784 |—0.8842 
19.42 1.2126| 1.0059] 0.488 |289 57 0.9711 | 1.2835 | 0.8499 
29.40 1.1618] 1.1136] 0.571 |293 21 0.9742 | 1.2895 | 0.7991 
May 9.37 1.0902| 1.1892/| 0.663]}297 1 0.9796| 1.2958| 0.7275 
19.34 0.9898| 1.2426| 0.763| 300 49 0.9881 | 1.3016| 0.6271 
29.31 —0.8428 |-1.2790 |+0.870 | 304 35 1.0004 | 1.3063 |-0.4801 
June 8.29 0.5993| 1.3012] 0.983/308 9 1.0165 | 1.3096| 0.2366 
18.26 —9.9460| 1.3106] 1.099/311 21 1.0358] 1.3110 }-9.5833 
28.23 +0.3481 | 1.3080| 1.215/314 6 J.0570/ 1.3106 |+9.9854 
July 8.20 0.7225| 1.2932] 1.330|/316 20 1.0791 | 1.3084; 0.3598 
18.18 +0.9130 —1.2654 |+1.440/318 7 1.1012] 1.3045 '+0.5503 
28.15 1.0362| 1.2226] 1.544/319 30 1.1222] 1.2993! 0.6735 
Aug. 7.12 1.1225| 1.1613] 1.640/320 34 1.1416] 1.2933; 9.7598 
17.10 1.1843] 1.0752] 1.728|321 24 1.1592|1.2870, 0.8216 
27.07 1.2277! 0.9514| 1.808)322 7 1.1746] 1.2813 | 0.8650 
Sept. 6.04 +1.2560 —0.7578 |+1.881 | 322 48 1.1879] 1.2768 |+0.8933 
16.01 1.2708 |. 3674 1.950| 323 31] 97 7) 1.1994| 1.2742] 0.9081 
25.99 1.2730 |+0.0611] 2.017]324 21] 86 29] 1.2095 | 1.2738] 0.9103 
Oct. 5.96 1.2623| 0.6645] 2.085/325 21] 75 50] 1.2185|1.2757| 0.8996 
15.93 1.2380] 0.9014] 2.1571326 31] 65 16] 1.2273! 1.2798} 0.8753 
25.90 +1.1981 |+1.0453 |+2.235 |327 51] 54 52] 1.2363] 1.2854 40.8354 
Nov. 4.88 1.1391 | 1.1434] 2.322/329 18] 44 43] 1.2462] 1.2918| 0.7764 
14.85 1.0547} 1.2126] 2.419]330 48| 34 48] 1.2574] 1.2982] 0.6920 
24.82 0.9319| 1.2607] 2.526/332 16] 25 8] 1.2700] 1.3039] 0.5692 
Dec. 4.80 0.7389| 1.2918] 2.640] 333 37] 15 38] 1.2839] 1.3082] 0.3762 
14.77 —0.9283 |+0.3491 |+1. 3080 |+2.760 | 334 47} 6 16' 1.2989| 1.3106 |+9.9864 
24.74 0.9283 |-0.0370| 1.3104] 2.8811335 44/1356 57! 1.3144| 1.3110 |—9.6743 
34.71 |+9.9900 |—0.9318 |—0.6415 |+1.2990 |+3.003 | 336 26/347 35 | 1.3299 | 1.3092 |—0.2788 


mre ee ee 





The above numbers give the same reductions from mean to apparent place as are 
employed in computing the apparent places of the fixed stars, given on pages 287 to 486, 
In order to render exact interpolatior 
possible through intervals of ten days, all short period terms have been omitted. 


from the mean places, given on pages 233 to 250. 
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TERMS OF SHORT PERIOD IN THE NUTATION, 1912. 231 
FOR WASHINGTON MEAN MIDNIGHT. 


Date. 


Feb. 


won AwWArAW DN HO 


10 
II 
12 
13 
14 
15 
16 
17 
18 


exvauaunne 8 BRIBALARAS 


Ye) 


ro 
It 
I2 
13 
14 
15 


a’'y 





6.30 
0.22 
—O.10 
+0.05 
0.18 
0.27 
oO. 30 
0.27 
O19 
+0.08 


—0.02 


0.15 
0.16 
0.12 


+0.01 
0.09 
0.15 
0.19 


+0.19 
0.15 
+0.07 
—0.03 
0.15 
0.25 
0.31 
0.32 
0.26 
0.16 


—0.02 
+0.12 
0.22 
0.27 
0.27 
0.20 
+0.11 
0.00 
—0.09 
0.14 


—0.16 
0.13 
—0.07 
0.00 


0.14 
+0.19 





d''w Date. 
—0.03 | Feb. 15 
0.08 16 
O.II 17 
O.II 18 
0.08 19 
—0.04 20 
+0.01 21 
0.06 22 
0.09 23 
0.11 24 
+0.09 25 
0.06 26 
+0.02 27 
—0.02 28 
0.06 29 
0.09 | Mar. I 
0.10 2 
0.09 3 
0.07 4 
—0.03 5 
+0.0r 6 
0.05 7 
0.09 8 
0.10 9 
0.10 Io 
0.08 1I 
+0.04 12 
—0.02 13 
0.07 14 
0.10 15 
—O.IT 16 
0.09 17 
0.06 18 
—O.0I 19 
+0.05 20 
0.09 ai 
O.IT 22 
0.10 23 
0.08 24 
+0.04 25 
—0.01 26 
0.05 27 
0.08 28 
0.10 29 
Q.10 30 
0.08 31 


—0.05 J Apr. I 


dy) 





+0.19 
0.20 
0.17 
oO.II 
+0.01 
—0O.10 
0.21 
0.28 
0.31 
0.28 


—0.19 
—0.07 
+0.07 
0.18 
0.25 
0.26 
0.21 
0.12 
+0.02 


—0.07 


—O.14 
0.16 
0.15 
0.09 

—0.02 

+0.06 
0.13 
0.18 
0.20 
0.19 


+0.14 
+0.05 
—0.05 
0.16 
0.25 
0.29 
0.28 
0.21 
—0.10 
+0.03 


+0.15 
0.23 
0.26 
0.22 
0.14 
+0.04 
—0.06 





dw Date. 
—0.05 JApr. I 
0.00 2 
+0.04 3 
0.08 4 
0.10 5 
0.10 6 
0.09 7 
+0.05 8 
0.00 9 
—0.05 po) 
—0.09 Ir 
O.II 12 
0.10 13 
0.07 14 
—0.02 15 
+0.03 16 
0.08 17 
0.10 18 
O.IT 19 
0.09 20 
+0.05 21 
0.00 22 
—0.04 23 
0.07 24 
0.10 25 
0.10 26 
0.08 27 
0.06 28 
—0.02 29 
+0.03 30 
+0.07 May I! 
0.09 2 
O.IT 3 
0.10 4 
0.06 5 
+0.02 6 
—0.03 7 
0.08 8 
O.II 9 
O.II Io 
—0.08 II 
—0.04 12 
+0.01 13 
0.06 14 
0.10 15 
O11 16 
+0.09 17 
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J’ 





0.21 
0.28 
0.29 
0.26 
—0.16 





Date. 


26 

27 

28 

29 

30 

July 1 
2 


dy 





—0.16 
—0.04 
+0.10 
0.21 
0.27 
0.28 
0.22 
0.12 
+0.01 
—0.09 


—o.16 
0.18 
0.16 
0.10 

—0.02 

+0.06 
0.13 
0.18 
0.20 
0.17 


+0.11 
+0.02 
—0.08 
0.19 
0.27 
0. 32 
0.29 
0.21 
—0.09 
+0.05 


+0.17 
0.26 
0.29 
0.26 
0.17 
+0.06 
—0.05 
0.13 
0.17 
0.16 


—O.II 
—0.04 
+0.04 
0.12 
0.18 
0.20 
+0.19 


6''w 





+0.05 
0.00 
—0.04 * 
0.08 
0.10 
0.10 
0.08 
0.05 
—0.0! 
+0.03 


+0.07 
0.09 
0.10 
0.09 
0.06 
+0.02 
—0.04 
0.08 


O.I!I 


—0.08 
—0.04 
+0.01 

0.06 


oO.1! 
0.09 
0.06 

+0.02 

—0.03 


—0.07 
0.10 


0.09 
0.06 
—0.02 
+0.02 
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Aug. 


0o)Ob ON Aut Ww HD 


4 


II 
12 
13 
14 
15 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Ww 
al 


Oo ON AU & W DN 


10 
II 
12 
13 
14 
15 
16 





+0.17 
0.24 
0.26 
0.21 
0.12 
+0.02 
—0.08 





8” Date. | by 8"'w 


+0.05 


0.11 
0.10 
0.07 


+0.03 
—0.02 
0.06 
0-09 
0.10 
0.09 
0.07 
—0.04 
+0.01 
0.05 


+0.08 
0.10 
0.10 
0.08 
+0.05 
0.00 
—0.05 
0.09 
O.IT 
0.10 


—0.07 
—0.02 
+0.03 
0.038 
O.I1 
O.I! 
+0.09 1 Oct. 





—0.08 


Od 
0.15 
0.13 

—0.06 

+0.02 
0.10 
0.17 
O21 
0.22 


+0.20 
0.13 
+0.04 
—0.07 
0.18 
0.27 
0.31 
0.30 
0.24 
—0.13 


0.00 
+0.12 
0.21 
0.24 
0.21 
0.14 
+0.03 
—0.06 
0.14 
0.16 


—0.15 
0.09 
—O.OI 
+0.08 
0.16 
0.21 
0.23 
0.21 
0.16 
+0.07 


—0.03 
0.14 
0.23 
0.29 
0.30 
0.25 

—0.15 


+0.03 


0.10 
0.10 
0.09 
0.06 
+0.01 
—0.04 


oI 


—0.03 


0.07 I Nov. 


0.10 
0.10 
0.09 
0.06 
—0.02 
+0.02 
0.06 


0.09 


+0.10 
0.10 
0.07 
+0.03 
—0.02 
0.07 
—0.10 
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Date. 


ow ON AU @® WwW DD 


- 


31 


Oo ON Qu & WwW DD MH 


b Ce) 
II 
12 
13 
14 
15 
16 


by 





é"'w 





Date. 


—0.10 I Nov. 16 


O.IT 
0.09 
—0.06 
0.00 
+0.05 
0.09 
O.II 
0.10 


0.07 


+0.03 
—0.02 
0.06 
0.09 
0.10 
0.09 
0.07 
—0.03 
+0.01 
0.05 


+0.08 
0.10 
0.10 
0.08 


-+0.04 


—O.O0I 
0.05 
0.09 
O.1T 
0.10 


—0.07 
—0.02 
+0.03 

0.08 


O.11 
0.09 
+0.04 
—0.OI 
0.05 


—0.09 
0.10 
0.10 
0.08 

~—0.04 


+0.04 


17 
18 
19 
20 
2i 
22 
23 
24 
25 


26 


27 
28 


29 
jo 


Uh WD MM 


oo an aA 


II 
™2 
13 
14 
15 


16 
17 
18 
19 
20 
2I 
22 
23 
24 
25 


26 
27 
28 
29 
30 
31 
32 


O'y 





+0.19 
0.12 
+0.03 
—0.08 
0.18 
0.26 
0.30 
0.28 
0.21 
—0.10 


+0.04 
0.16 
0.24 
0.26 
0.23 
0.14 
+0.03 


0.16 
0.19 


0.17 
O.I! 
—0.02 
+0.08 
0.16 


0.23 
0.20 
0.14 

+0.05 


—0.05 
0.16 
0.25 
0.30 
0. 30 
0.25 
0.15 

—0.02 

+0. 11 
0.22 


+0.27 
0.25 
0.18 
+0.08 
—0.03 
0.12 
0.17 


38" 





+0.04 
0.07 
0.10 
0.10 
0.09 
0.06 
+0.01 
—0.04 
0.08 
Orr 


—O.II 
0.08 


+0.02 


0.07 
o.r0 


0.10 
0.06 
+0.0r 


—0.04 
0.08 
0.10 
0.10 
0.08 
0.05 

—0.0I 

+0.03 
0.07 
0.09 


+0.10 
0.09 
0.07 
+0.02 
—0.02 
0.07 
0.10 
O.11 
0.09 
—0.06 


0.00 
+0.05 
0.09 
O.1I 
0.10 
0.07 
+0.02 
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WASHINGTON, 
Ceti, dup. 5™.5, 6.2, 0”.3 B Pheenicis, dup. aR aa.x". | ee Tucane, comp. 7 6"n 


Cassiop... var. irreg. 2.2, 2%.8 | ¢ Piscium, star 6.5, 24" né. | a Urex Min. star G1 
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» JANURAY 14.006. 


2 Sculptoris, comp. 9”, 5” nf. | 1 Cassiop., triple, 7™,8™, 2,8") » Ceti, comp., 6.2, 2.7 
o Ceti, var., 3314, 1™.7-9™.6,star 
oF £. 8 


(Bpb. 1a) 
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JAN 








. pr. | f Persei, var. 24.87, 21-32 | Tar a, 
1.2] 12 Eridani, 40. pr. a8" 

38 Horologii remarkable put- \ 9 H Yonah. 
plish red star. 2P Sok 


¢ Eridani, comp. o®. s. 9" A Tanri’ var. 2.05. 3a 
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14006, 


A Tauri, star 6.5 f. 38°, 270",8. 
om Persei, star 685, 115”, 8 pi 


e Aurigae, var. irreg., 3%.0-4".5.| 8 Orionis, comp. 8.0, 9".5, 8. pr. 
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& Orionis, star 6%9, 52.6, n. 
2 Orionis,comp. 
€ Orionis, comp. 4™.2, 2".4, 





2018, 8, 
f. 





aa 


@ Orionis, red star, var. irreg. 

19-14, 

6 Aurige,comp. 

1 Puppis, star, 5.8, 150", 8. £. 
TR. 991 





( Gem., var. 231 








. 3 
comp. 88.8, 17.2, 0. pt. 


".5,n.pr.|8 Monoc., star, 6%.5,13" 24,0! 


S Monoc.comp.88 8,2" .9.80 
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15 Lyncis, dup., 4.9, 6.2, 0'”.7 | y? Volantis, comp. 5.8, 12".9, | 6 Arghs, star. 8%, 22''.4, n. 
2 Can. Maj.,comp.9", 7'"8,8.f. n. pr. x Gem., comp. 8®.5, 6.6, s. pr. 
& Gem., var. ro4.15, 3%.7-43 | 8 Gem., comp. 8%, 7’.0, 5. pr. 
iT iv it Pr the of the f 
on page 1X reSiain te bo applied to reduce'te the positions ot the sara, TTY OF He systems. Corrections given 
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WASHINGTON, JANUARY 14.006. 























‘Name of Star. Masni-] Right Ascension. | Annual Declination, | Annual 

hom s 5 oof oe ” 
Argis . . -t| 22] 8 6 49.298 | + 1.8498 | -47 4 37.01 | -10.546 
Cancri (mean) . -t)47] 8 7 10.019 3-4448 | +17 54 50.24 | 10.689 
Bradley 1147. - | 57] 8 8 30.970 7.6284 1 +76 1 36.62 | 10.668 
Puppis  . . - | 50] 8 9 17.282 2.7580 | -15 31 20.96 | 10.717 
Groombridge 1119. | 7.0] 8 10 44.772 | 61.5386 | +88 53 55.27 | 10.808 
Cancri . - | 38] 8 11 44.637 | + 3.2559 | + 9 27 26.74 | -10.951 
Lyncis. . . | 44] 8 16 49.050 4.1218 | +43 28 16.60 | 11.368 
Cancri . . - | 5.9] 8 18 19.620 3-4394 | +18 36 55.40 | 11.409 
Argis . . - | U7] 8 20 42.545 1.2340 | -59 13 33-84 | 11.54 
. - | 40] 8 21 15.870 2.9997 | - 3 37. 7.34 | 11.608 
Urse Majoris 3-5 | 8 22 57.868 | + 5.0145 | +61 © 47.96 | —11.821 
. 4.3] 8 23 17.853 | — 1.7422 | -77 12 3.66] 11.716 
1450 6.0] 8 27 11.989 | + 3.9100] +38 19 8.18 | 12.187 
: 5-5 | 8 27 37.337 | 3.4748 | +20 44 26.64 | 12.093 
1446 6.3] 8 29 56.962 6.7515 | +73 56 18.18 | 12.317 
Hydre « | 4.2] 8 32 59.929 | + 3.1783 | + 6 © 40.48 | -12.424 
Hydre » 145] 8 34 9.552 3.1384 | + 3.39 3-76] 12.502 
Cancri - | 47] 8 38 11.770 3.4773 | +21 47 8.25 | 12.807 
Cancri » | 4.2] 8 39 41.187 3.4142 | +18 28 42.03 | 13.104 
Pyxidis » 13-7] 8 40 3.329 2.4109 | —32 §2 7.26 | 12.878 
Cancri «t] 4.2] 8 41 22.546 | + 3.6385 | +29 4 56.78 | -13.028 
Hydre -t/ 3.5] 8 42 7.042 3.1800 | + 6 44 32.37 13.075 
Argis. . -t] 20] 8 42 16.243 1.6518 | -54 23. 8.77 | 13.136 
Cancri (mean) . -t| 5.5] 8 48 52.750 3.6686 | +30 54 48.01 | 13.492 
Hydre + 133] 8 50 44.631 3.1746 | + 6 16 51.78 | 13.584 
Urse Majoris 3-1] 8 53 11.344 | + 4.1241 | +48 23 16.27 | -13.996 
Cancri . . - | 43] 8 53 40.570 3.2848 | +12 11 56.07 | 13.820 
Carine . . -t] 5-1] 8 54°49.158 1.4683 | —58 53 22.30 | 13.869 
Urs Majoris . - | 37] 8 57 37-443 4.1120 | +47 30 18.83 | 14.094 
Urse Majoris . -t]/ 49] 9 2 40.028 5.3261 | +67 29 33.62 | 14.405, 
Cancri 5.1] 9 2 58.960 | + 3.2530 | +11 1 22.38 | -14.371 
Argds. 2.21 9 4 45.519 | + 2.2060] -43 4 37-41 | 14.472 
Octantis . 5-4] 9 9 38.50% | — 8.0707 | -85 18 43.98 | 14.716 
Hydre 3-8] 9 9 47.242 | + 3.1238] + 2 41 9.98 | 15.079 
Argis 1.8] 9 12 14.313 0.6710 | —69 21 16.74 | 14.817 
Cancri 66] 9 14 4.363 | + 3.3540] +18 4 44.14 | -15.154 
Argds 2.2] 9 14 43.970 1.6041 | —58 54 20.30 | 15.050 
Lyncis 3-3] 9 15 41.887 | 3.6643 | +34 45 54.94 | 15-099 
Pyxidis . - | 49] 9 17 35.627 2.6513 | -25 35 27.12 | 15.252 
Hydre . . - | 2.21 9 23 15.807 2.9487 | — 8 16 35.88 | 15.505 
Urse Majoris . - 13-8] 9 24 36.359 | + 4.7683 | +63 26 50.33 | -15.588 
H. Draconis. - | 4.6] 9 24 37.695 8.8239 | +81 42 59.81 | 15.640 
Urse Majoris . - | 4.6] 9 26 43.372 5.3652 | +70 13. 4.39 | 15.656 
Ursa Majoris . - 13-3] 9 26 58.762 4.0320 | +52 444.57 | 16.285 
Leonis . + | 5.1] 9 27 12.262 3.2372 | +11 41 24.11 | 15.837 
Argis . : - +] 3.6] 9 27 13.885 | + 2.3592 | -40 4 52.87 | —15.716 
Leonis Minoris . 4.6] 9 28 50.225 3.6860 | +36 47 19.91 | 15.862 
Leonis . . + 13-8) 9 36 27.345 | + 3.2053 | +10 17 35.66 | —16.274 

urgds, star 5™, 42"'.5,s. pr. | ¢ Hydri, triple; binary 3%.5, | b! Carinz, comp. 72, 5%, £. 
‘ancri, triple; binary 5™6, 6.8, 0.2, withcomp. 78, | 6? Urs. Maj., binary 4.9, 8™, 

6™.3, 1” with comp. 6%.0, 3.3 x". 

sige 6 Argts, comp. 5%, 2", s.  Argts, dup. 73,6%.0,0°S 





‘anctl, star 6.6, 30"”6, 2. pr. /6? Cancri, dup. 


240 MEAN OF 1912. 
ERE 





".9, 8.£. | ArgQs, var., irreg., 1™.6-6.6| 6?Cham,, star $®.5 pr. 324, 2 
8, 3'"7, s.£. | Argds, comp. 7, 2.2, n.f. | 54 Leonis, comp. 63, 6.4, 


(Eph, 12] 


v Argtis, comp. 62.0, 
7 Leonis, comp. 
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Name of Star. Varlation. Declination. —_| yaviation, 

bh m 8 8 ° ” ” 
¢ Urse Majoris 3.2 | IL 4 43.311 | +3-3862 | +44 58 34.31 | —19.498 
f Crateris 4.5 | Il 7 19.687 2.9473 | —22 20 43.27 | 19.625 
6 Leonis 2.6] 11 9 25.847 3.1956 | +21 © 21.52 | 19.701 
6 Leonis 3-4 | Il 9 37.407 3.1508 | +15 54 38.57 | 19.648 
y Urse Majoris 3-7 | Il 13 43.757 3.2486 | +33 34 28.81 | 19.612 
6 Crateris 3.8 | 11 14 56.389 | +2.9972 | -14 18 7.86 | —19.464 
o Leonis 4.1 | 11 16 35.985 3.0951 | + 6 30 42.60 : 19.700 
x Centaur . 4.3 | I1 16 59.370 2.7252 | -54 O 31.11 | 19.707 
z Leonis 4.0 | II 19 20.248 3.1288 | +11 O 50.75 | 19.814 
Tt Leonis 5.2 | Il 23 24.727 3.0858 | + 3 20 27.72 | 19.807 
A Draconis . 4.1 | 11 26 11.645 | +3-5996 | +69 49 0.80 | —19.849 
& Hydre 3.7 | 11 28 40.274 2.9457 | —31 22 14.45 | 19.913 
A Centauri . 3.3 | Il 31 42.893 2.7488 | -62 31 58.27 | 19.920 
vw Leonis . 4.5 | I1 32 26.583 3-0716 | — O 20 16.02 |_ 19.862 
# Chameleontis . 5-7 | Il 33 37-470 2.4508 | -75 24 33.78 | 19.936 
3 Draconis . 5-5 | Il 37 34.525 | +3-3756 | +67 13 55.17 | —19.915 
€ Crateris 4.9 | II 40 18.041 3-0374 | -I7 51 41.22 | 20.013 
X Urse Majoris . 3.8 | Il 41 24.548 3.1811 | +48 16 2.54 | 19.960 
fi Leonis (Denebola) 2.2 | Il 44 34.341 3.0626 |} +15 3 50.52 | 20.119 
£8 Virginis . | 38] 11 46 6.685 3.1252 | + 2 15 38.58 | 20.284 
Groombridge, 1830 . | 6.5 | I1 47 54.671 | +3.4686 | +38 21 1.11 | —25.801 
y Urse Majoris 2.5 | Il 49 12.502 31713 | +54 Il 2.57 | 20.019 
x Virginis 4.6 ] Ir 56 21.809 3.0743 | + 7 6 18.10 | 20.075 
o Virginis 4.2 | 12 O 43.622 3.0571 | + 9 13 18.01 20.013 
6 Centauri . 2.9 | 12 3 47.512 3.0941 | —50 13 56.83 | 20.073 
€ Corvi 3.2 | 12 5 35.801 | +3.0808 | -22 7 49.41 | —20.037 
4 H. Draconis 5-1 | 12 8 §.409 2.8512 | +78 6 18.78 | 20.014 
6 Crucis . 3.1 | 12 10 28.190 3-1733 | —58 15 35.01 20.063 
6 Urse Majoris 3-4] 12 11 4.692 2.9861 | +57 31 17.58 | 20.017 
y Corvi . 2.8 | 12 II 16.696 3.0813 | -17. 3 11.81 20.005 
2 Canum Venaticorum. ¢| 5.8 }| 12 11 43.275 | +3.0167 ]} +41 8 59.59 | —20.065 
f Chamezleontis . 4.4 | 12 13. 9.591 3-4420 | —78 49 24.96 | 19.996 
Bradley 1672 6.3 | 12 14 26.635 0.3397 | +88 11 15.83 | 19.948 
» Virginis 4.0 | 12 15 24.221 3.0693 | — O 10 40.17 | 20.028 
a' Crucis 1.6 | 12 21 41.623 3.3100 | 62 36 41.45 | 19.996 
a* Crucis 2.1 4a+0.609 tee 40-1.31 | 2... 
20 Comz 5-7 | 12 25 18.125 | +3.0185 | +21 22 59.97 | —19.960 
6 Corvi 3.1 | 12 25 18.559 3-1008 | -16 1 32.13 | 20.072 
y Crucis 1.6 | 12 26 16.512 3.3018 | —56 37 13.37 | 20.175 
8 Canum Venaticorum 4.3 | 12 29 34.056 2.8570 | +41 50 7.81 19.600 
«x Draconis . 3-9 | 12 29 44.035 | +2.5792 | +70 16 23.58 | —19.867 
B Corvi , 2.8 | 12 29 45.678 3-1449 | -22 54 36.72 | 19.938 
24 Comz seq. 5-2 | I2 30 42.978 3.0109 | +18 51 40.76 | 19.853 
: a Musce 2.9 | 12 31 55.368 3.5385 | -68 39 2.78 | 19.880 
X Virginis 4.8 | 12 34 42.168 3.0935 | — 7 30 41.11 | 19.847 
y Centauri . 2.4 | 12 36 39.480 | +3.2934 | —48 28 36.04 | —19.809 
y Virginis (mean) 2.9 | 12 37 12.091 3.0397 | - 0 58 0.74 | 19.778 
p Virginis . 5-0 | 12 37 25.862 | +3.0373 | +10 43 13.30 | —19.886 


t Leonis, comp. 6=.8, 2'’.6, n.f.; y Crucis, star, 6™.6, 85"', n.f. | » Virginis, binary, 3™.7, 3™.7, 
2 Can. Ven., star 8™, rr’’.6, 8. pr.| 24 Come, star, 6.7, 20''.6, pr. 6'’.2, P=328° 
8 Corvi, star, 8", 24’'.4, s. pr. y Cent., dup., 3.™1, 31, 1''.4. 


1912 16 [Eph 12] 
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32 H. Cam. star 5™.8, 21.6, n.pr. 
«@ Can, Ven., star 5™, 19.8, s, pr.|C! Urs. Maj., star Alcor 4™.0, & 


} 
| 7y82, 222". 


6 Virginis, comp. 9%, 7"'-1, n. pr \" Apodis, var. irreg, 5™.5~ 


MEAN OF STARS, 1912. 243 


JANUARY 14.006. 


nis, comp. 9%, 4"7.5 8. f je Libre, var., 24.33, 4.8-6®. aa Lupi, binary 39, 9,0" 





3, comp. 51, 2”.8, n. pr./ 4 Bodtis, star 6.7, 108" s. % Cor, Bor.,comp., 0,6" aa 


pr. 
wrk, Fup, O73, FI; companions. pr. The position given is that ot the center of gravity of the wyNAm. 


(given aa page (X rewaain tobe abplied to Poni ea Bien is 
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star 8%, 20" pr. A Ophiuchi, comp. 6™, 1””.2n.£. 
.48.£. | € Herculis, binary.3%.0,6%.0,1". 
1 Oph., binary, 3.2, 37,075 


ovr ah nw 


B Scorpii, comp. 5.1, 13".3.£. | 6 Scorpi 

& Herculis, star 62.5, 29''7 0. £. | 7 Draconis, comp. 8® 

Cor. Bor. comp. 67, 4".6s. pr.| & Scorpii, comp. 7, 3.2 pt. 
[Eph 12] 
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w TRB 14.008, : 


- _. re 2 
@Herculis, var. irreg., 3.1-3%9. / ¢ Herculis, binary, comp. 8®, ‘70 Ophiuchi, comp. 68, 2.1 3 
dup. comp. O 4”68. £ 14” 8. pr. 
® Draconis, star G™.1, 30.4 n.£. 

(Eph 12) 
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WASHINGTON, JANUARY 14.006. 














Name of Star. Magni Right Ascension. yinneel Declination. 
hm es 8 °° " 
109 Herculis 3.9 | 18 19 56.862 | + 2.5558 | +21 43 44.11 
a Telescopii 3.8 | 18 20 26.915 4.4501 | -46 I 4.35 
A Sagittarii 2.9 | 18 22 32.398 | + 3.7027 | -25 28 16.55 
X Draconis 3-7 | 18 22 38.745 | — 1.0783 | +72 41 41.40 
c Serpentis 5.4118 25 6.187 | + 3.1215 |-— 2 2 34.61 
1 Aquilz 4.1 | 18 30 25.097 | + 3.2646 | — 8 18 22.80 
€ Pavonis . 4.1 | 18 32 45.334 7.0213 | -71 30 17.78 
a Lyre (Vega) 0.1 | 18 33 57.538 2.0314 | +38 42 4.37 
2 Aquile 4.7 | 18 37 27.384 3.2866 | -— 9 8 14.99 
@ Sagittarii 3.3 | 18 40 9.520 3.7488 | -27 4 55.31 
110 Herculis . ‘ 4.3 | 18 41 52.419 | + 2.5803 | +20 27 40.98 
6 Aquile 4.5 | 18 42 30.317 3.1829 | — 4 50 33-99 
AX Pavonis . . | 441718 44 3.956 5.5670 | —62 17 22.18 
B Lyre .f| var.] 18 46 49.845 | + 2.2147 | +33 15 35.76 
50 Draconis 5-4 | 18 49 13.182 | — 1.9183 | +75 19 49.53 
o Sagittarii . | 2.1 | 18 49 48.514 | + 3.7202 | —26 24 24.96 
o Draconis . .+| 4.8 | 18 49 54.290 0.8883 | +59 16 49.96 
0 Serpentis pr. . -t| 4.5 [18 51 50.671 2.9822 | + 4 5§ 18.09 
R Lyre . .¢| var.] 18 52 39.458 1.8260 | +43 49 46.95 
€ Aquile . | 4.2 | 18 55 37.691 2.7220 | +14 56 53.00 
y Lyre .. . | 3-3 | 18 55 39.080 | + 2.2434 | +32 34 5.63 
¢ Sagittarii +] 2.7118 57 0.794 3.8182 | -30 O 24.91 
€ Aquilze . | 30] 19 I 21.913 2.7569 | +13 43 55.06 
A Aquile ; 3.6119 1 34.733 3.1836 | -— 5 O 54.45 
a Corone Australis 4.1 | 19 3 29.141 4.0835 | -38 2 33.23 
« Lyre 5.1] 19 4 9.714 | + 2.1412 | +35 57 41.87 | +5-533 
x Sagittam 3.0119 4 31.868 | + 3.5691 | -21 9 51.35 5.534 
X Urse Minoris . 6.6119 8 36.99* | —70.8861 | +89 Oo 33.82 5.919 
7 Sagittaril 4.9] 19 10 8.728 | + 3.6804 | -25 24 33.04 6.005 
d Sagittani 5.0 | I9 12 29.203 3.5111 | -19 6 37.03 | 6.218 
6 Draconis 3.2 [| 19 12 32.302 | + 0.0230 | +67 30 24.21 : +6.327 
6 Lyre 4.5 119 13 18.784 2.0808 | +37 58 35.60 6.310 
@ Aquilz 5.1 | 19 13 41.157 2.8159 }| +11 26 9.70 | 6.349 
« Cygni 4.00] 19 15 4.191 | + 1.3880 [| +§3 12 20.63 | 6.570 
Tt Draconis 4.6 | 19 17 15.213 | — 1.1338 | +73 11 32.69 6.739 
o Octantis. 5-5 | 19 19 42.17* | +97.2199 | -89 14 4.37 | +6.830 
0 Aquile . | 3.4) 19 21 3.694 3.0250 | + 2 56 19.04 7.025 
ff Cygni . +] 3.2 | 19 27 10.332 2.4189 | +27 46 27.20 7-432 
it Cygni . | 3.9 119 27 29.269 1.5134 | +51 32 30.91 ; 7-596 
je Aquilee | 4.6 | 19 29 47.457 2.9312 |} + 7 Tl 29.51 7.508 
fj. Sagittarii | 4.7 | 19 31 21.193 | + 3.6534 | -25 4 43.02 | +7.754 
K Aquile | 50 | 19 32 9-494 3.2290 | — 7 13 25.43 7.847 
0 Cygni | +6 19 34 4.919 1.6090 [+50 I 0.78 8.250 
54 Sagittari | 5-4 | 19 35 40.973 3.4390 | -16 29 44.78 8.081 
f Sagitte . 44119 37 5.774 2.6939 | +17 16 17.58 © 209 
15 Cygni 5.0, 19 41 6.213 | + 2.1640 | +37 8 28.97 | +8.600 
J Sagittari | 5.1 | 19 41 13.788 3.5018 | -19 58 24.02 ; 8.481 
y Aquilae | 2.8] 19 42 4.558 | + 2.8520 | +10 23 53.27! +8.633 


Serpentis, star 5™.4, 22’’.2s.f.' § Sag., binary 3™.4, 37.6, 0'’.5 


6 Lyre, var., 1249, 3™.4-4™.1, | 6 
R. Lyre, var., 464.4, 42.0-4™.7 4 Cygni, star 5™4, 34’".7 n. £. 


star 7™, 46’ s. f. 
o Draco., star 7™.6, 32’’.1, 0. pr. 


{Eph 12} 
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ye 


« Cephei, comp. 8", 7''.5 s.f. | @ Capricor.,comp.g™, 37.4.8. 
7 Aquilae, var.. 74.18, 3@7-4%,4 | a*Capricor., a! Capricor., 4.6 \ p Capricor., comp. Te Be 
3 orcas, come. Frage “rn lac Pr. 24" 137’ n. B Bape piney aA SA 
rei, . 19%, 270" ay 
pam sta Pe ge a7 apricor., star 6™2 pr. 14%, 


8 Cygoi, comp. 8%, 1.6 n. 














a wut a 
TRoh vot 7 Delphini comp. 385. 
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w a 14,006, 


t Cygni, comp. 7, 0''.8 pr. | A Cephei, star 8", 13.3.8. pr. | A Octantis, binary 5™.5, 8™.0, 
go Cygni, star 67 £, x0*, 420" s. aan£ 
[Eph 12} 
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WASHINGTON, JANUARY 14.006. 


Name of Star. 


a Lacerte . 

vw Aquarii . 
226 B. Cephei 

7 Aquarii . 
10 Lacerte . 

€ Piscis Australis 

¢ Pegasi.. 
ff Octantis . 
f Gruis 

» Pegasi 

X Pegasi 

€ Gruis 

vy Aquari . 
ye Pegasi 

2 Cephei 

A Aquarii . 

p Indi 

6 Aquarii . 


a Pisc. Aust. (F: omalhaut) 


oO Andromede 


8 Pegas 
a Pegasi (M arkab) 
55 Pegasi 
¢ Aquarii . 
x Cephei 
t Gruis 
59 Pegasi . 
5 Cassiopeiz (Heis) 
¢@ Aquani . 
¢ Aquani . 
y Tucane . 
y Piscium . 
y Sculptoris 
o Cephei 
t Pegasi 
6' Aquarii . 
4 Cassiopeiz 
v Pegasi 
«x Piscium . 
6 Piscium . 
70 Pegasi 
39 H. Cephei 
f Sculptoris 
72 Pegasi (mean) 
A Andromedz 
t Andromedz 
2 Piscium . 
y Cephei 


f Pegasi, var. irreg., 2™.2-2™7 
« Cephei, comp. 7% 0.9 n. f. / 


e e e e e 


— 


— 





SPKHWAW WHWAHHL WHHHL AARUUWYW 


AWBWNAR AWHONN NN 


mHANW AN O AN W OO 


NONAaN PO ANN DOM On NP AN 


— 
PARAL PAAUD PHAHL PAUSE RODD 
‘o) 


- Ft 
> W 





Right Ascension. 


27 
29 


ro] 
mOOonNan Mab WN 


— ete 
CO AM & NN N 


S) 
oe) 


20 
22 


23 


24 
27 
28 
29 
33 
33 


35 
35 


s 
39.860 
52.874 
43-907 
50.089 
18.659 


47-432 
4.368 
7.388 

25-059 

52.520 


17.448 
14.643 
56.061 


45.283 
32.669 


1.458 
32.870 
58.875 
47-444 
52-143 
30.382 
22.571 
34.238 
45-366 

5-738 
22.886 
17.581 

2.504 
45-914 
16.942 
17.952 
36.184 

4-459 

0.413 
16.757 


20.996 | 


55-341 
o9-114 
25.283 
30.208 


42.178 
45-399 
15.332 
35-074 
15.188 


48.994 
25.403 
43.667 


[Eph 12] 


Annual 
Variation. 





8 
+2.4675 
3.2855 
1.0659 
3.0833 
2.6885 


+3.3233 
2.9914 
6.3409 


3-5973 
2.8088 


+2.8867 
3-6397 
3-1794 
2.8929 
2.1274 
+3.1311 
4-2197 
3.1866 
3-3216 
2.7540 


+2.9048 
2.9862 


3.0208 
3.2024 
1.8987 
+3.4082 
3.0277 
2.8776 
3.1073 
3-1450 


+3.5214 
3-1094 
3-2455 
2.4505 
2.9654 


+3-1534 
2.6492 
2.9902 
3-0752 
3-0419 


+3.0319 
—0.2393 
+3.2254 
2.9704 
2.9273 
+2.9341 


3.0843 
+2.4364 


y Aquarii, star 8™.5, 49''.4 n.pr. 
o Cephei, comp. 8%, 2''.9 s. pr. 


1912. 


Declination. 


+49 49 
—21 9 
+75 46 
—- 0 34 
+38 35 
—27 30 
+10 22 
-81 50 
—47 20 
+29 4§ 
+23 6 
“14 3 
+24 8 
+65 
—-8 2 
—16 
—390 § 
+41 
+27 
+14 
+ 8 


+O 
+ 5 
+12 
+86 
—38 
+30 
+45 
+42 
+5 8 
+77 8 


47.14 
33-92 
22.29 


16.79 
31.02 


II.O1 
17.98 
36.14 
42.65 
38.21 


8.28 
47.16 
26.17 
12.00 


14.47 


53.22 
38.72 
20.58 
20.09 
10.16 


18.78 
53-74 
1.92 
1.20 
41.86 


24.94 
31-55 
56.72 
24.93 

1.94 


7-14 

4-74 
41.79 
47.67 
30.50 
52.21 
58.46 

9-99 
25.64 
43.98 


29.87 
19.56 


18.71 


22.56 
52.76 
59-99 
57-30 
28.37 
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Annual 


Variation. 


+18.454 
18.362 
18.544 


18.495 
18.681 


+18.697 
18.734 
18.751 
18.732 
18.766 


+18.896 
18.873 
18.947 
18.961 
18.899 


+19.101 
19.133 
19.092 
19.019 
19.304 
+19.486 
19.332 
19.407 
19.508 
19.441 


+19.448 
19.522 
19.851 
19.372 
19.589 


+19.673 
19.639 
19.579 
19.678 
19.670 
+19.626 
19-745 
19.786 
19.684 
19.751 
+19.844 
19.868 
19.859 
19 860 
19.489 
+19.915 
19.495 
+29 QOL 


\ 72 Pegasi, 6.0, 6.0, 0" .4 


WASHINGTON, JANUARY 14.006. 


NORTHERN CIRCUMPOLARS. 
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Name of Star. Ma , 
« Andromede 4.3 
_o@ Aquarii 4.6 
z+Aquarli. 5:3 
~ Andromedz 5.1 
41 H. Cephei 5-0 
0 Sculptoris 4.6 
y' Octantis . 5.1 
¢@ Pegasi 5.2 
p Cassiopeize ; 4.8 
Groombnidge 4163 6.6 
q@ Piscium 4.0 
€ Tucane 4.7 
30 Piscium 4.7 
2 Ceti 4.6 

43 H. Cephei 


4-5 
a Urs Minoris (Polaris) | 2. I 
Groombridge 750 6. 7 
Groombridge 944 

51 H. Cephei 


DN ¢ 
> 


Groombridge 1119 
1 H. Draconis 
30 H. Camelop. 
Bradley 1672 
Groombridge 2283 


€ Urse Minoris 
6 Ursze Minoris 
X Urse Minoris 
76 Draconis 
39 H. Cephei 


VAP NAWEN ON 
N AbD PP NHNWW AO WwW 


ds 
fons 


SOUTHERN CIRCUMPOLARS. 


4 Octantis (G.) 5.6 
31 Mense (G.) 6.2 
7 Octantis G) 6.4 
€ Octantis 5-4 
7 Octantis 6.3 
t Octantis . 5.4 
0 Octantis 4.1 
X Octantis 5-2 
o Octantis 5-5 
v Octantis 5-7 


Right Ascension. 


OoNN 


10 


12 
14 
18 
19 
22 


56 
27 





4.198 
9-579 
38.324 
40.149 
41.725 


20.601 
58.337 

0.540 
58.804 
32.067 


47-500 
21.044 
26.828 
13.962 


31.244 
§1.07* 


8 34.697 


33 
59 


Io 
24 
20 
14 

5 


54 
O 
8 

49 

27 


42 
47 
18 

9 
59 


45 
12 

3 
19 
15 


38.985 
37.82* 
44.772 


37-695 
26.885 


26.635 
18.999 
56.786 
38.79" 


36.99* 
1.268 


Annual 
Variation. 





+ 7.5725 


27.8225 
17.5285 
18.7487 
29.3185 


+61.5386 


8.8239 
7.6113 


+ 0.3397 
19.7324 
— 6.2674 


19-4977 
70.8861 


4.1410 


45-399 | — 0.2393 


21.27* 
13.194 

1.35* 
38.50* 
57.052 
37-397 
41.586 
13.216 
42.17* 

6.74* 


[Eph 12] 


— 3.8135 


11.6913 
20.1468 
8.0707 


— 0.3460 
+ 5.9286 


9.2145 
35-7415 
97-2199 


+12.4599 
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Declination. 


+43 
—-18 
+45 
+67 
—28 
—82 
+18 
+57 
+73 
+ 6 
—66 
-— 6 


+85 
+88 
+85 
+85 
+87 


+88 
+81 
+83 
+88 
+87 


+82 
+86 
+89 
+82 
+86 


—84 
—86 
—85 
-84 


—84 
—83 
—87 
—86 


§0 


45 
35 
19 
37 
30 
37 


55 
22 


30 
49 


47 
50 
19 


II 


53 
42 


II 
34 
II 


12 
49 


I2 


49 


53 
18 


38 
15 
39 


24 


47-57 
53-23 
55-73 
53-72 
3-96 
2.21 


28.43 
53-50 
35-34 
14.10 


34-25 
59.20 
11.24 


33-38 


8.15 
10.77 
23.58 
19.11 
21.21 


55-27 
59.81 
25.01 
15.83 
19.83 

0.93 
51.01 
33.82 
22.39 
19.56 


52.03 
53.11 
33.62 
43-98 
13-77 


44.23 
57-15 
93-25 

4-37 
57-52 


Annual 


Variation. 


+19.911 
19.892 
19.961 
19-974 
19.985 
+19.866 
20.002 
19.979 
20.028 
20.024 


+19.933 
20.034 
20.007 
+20.033 


+19.435 
18.594 
9-409 

+ 2.296 
— §.192 
—10.808 
15.640 
18.176 
19.948 
13.810 


— 5.614 
+ 0.104 
5-919 
13.505 
+19.868 


+18.107 
+ 1.204 
— 6.688 

14.716 

19.366 
—19.626 
—16.793 
+ 0.157 

6.830 
+18.057 


43 H. Cephei. 
Mag. 4.5 


Mean| Right |Declina 


Ascen-| tion 


Jan.| 0 56|+85 47 
8 oo 
0.3 | 25.29 | 27.24 
1.3 | 25.06| 27.34 
2.3 | 24.82 | 27.46 
27.58 


3-3 | 24.56: 


4-3 | 24-27 
§-2 | 23.96 
6.2 | 23.63 
7-2 | 23.29 


27.70 
27.81 
27.90 
27.96 


8.2 | 22.96 
9.2 | 22.65 
10.2 | 22.35 
11.2 | 22.07 


27-99 
28.00 
28.00 


27-97 


12.2; 21.81 
13.2 | 21.56 


14.2 | 21.31 
15.2 | 21.05 


27.95 
27.94 
27.94 
27.95 


16.2 | 20.78 
17.2 | 20.50 
18.2 | 20.20 
19.2 : 19.89 


27-97 
27-99 
28.00 
28.00 


20.2 | 27.98 
27-93 
27.86 


27-77 


19-57 
21.2 | 19.25 
22.2: 18.93 
23.2 18.62 | 





27.67 
27.56 
27-45 
27-35 


24.2. 18.33 

25.2 | 18.05 | 
26.2 | 17.80 
27.2 | 17.56 





98.2 17.33" 
29.2 | 17.09 
30.2 , 16.84 . 
31.2 | 16.57: 
32.2 : 16.29 , 


27.27 
27.20 
27.14 
27.09 
27.03 


13.62 +13.59 
OF 56™ 31°.244 
+85° 47’ 8.15 


JANUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Q@ Urse Minoris. 
(Polaris.) 
Mag. 2.1 


Mean 
Solar | Ascen- 
Date.| sion. 


Ne eee 


h m 


Ss 
39-34 
38.51 
37-65 
36.72 


0.3 
1.3 
2.3 
3-3 


4-3 
5:3 
6.3 
7°3 


35-71 
34.62 
33-45 
32.25 


31.06 


29.92 
28.84 
27.82 


8.3 
9-3 
10.3 
11.3 


26.85 
25.91 
24-97 
24.02 


12.3 
13.2 
14.2 
15.2 


16.2 
17.2 
18.2 
19.2 


23.03 
21.99 
20.90 


20.2 
21.2 
22.2 
23.2 


17.36 
16.15 


14.96 


24.2 | 13.83 
25.2|12.77 
26.2 (11.78 
27.2 | 10.86 
28.2| 9.98 
29.2, 9.09 
30.2| 8.16 
31.2 | 7-15 
32.2, 6.06 





19.76. 


18.57: 


Right | Declina 


tion 


North. 





° , 


I 27 |+88 50 


30.68 
30.80 
30-95 
31.13 


31.31 
31.48 
31.62 
31-73 


31.81 
31.86 
31.90 
31.92 


31.96 
32.00 
32.05 
372.10 


32.17 
32.23 
32.29 
32.34 


32.38 
32-39 
32.38 
32.34 


32.30 
2.23 
2.16 

II 


49-49 +49.49 
12 27™ 51%.07 
+88° 50’ 10.77 


Groombridge 750. 
Mag. 6.7 


Mean| Right | Declina 


Solar | Ascen - 
Date. 


tion 


sion. | North. 


h m °Q ? 
4 8)/+85 19 
8 Mt 
42.61 | 40.86 
42.54| 41.14 
42.47 | 41.43 
42.39 | 41-73 


Jan. 


0.4 
1.4 
2.4 
3-4 


4-4 
5-4 
6.4 
7-4 


42.30 
42.19 
42.06 


41.91: 


42.05 
42.38 
42.71 
43.02 


8.4 
9-4 
10.4 
11.4 


41.74 
41.56 
41.38 
41.22 


43-31 
43-57 
43-80 


44.01 


12.4 
13.4 
14.4 
15.4 


41.07 
40.93 
40.79 
40.65 


44.22 
44.43 
44.64 
44.87 


16.4 
17.3 
18.3 
19.3 


40.50 
40.35 
40.18 
40.00 


45-99 
45-33 
45-59 
45.86 


20.3 | 39.80 
21.3] 39.58 
22.3! 39.36 
23-3 39-13 


46.12 
46.36 
46.58 
46.78 


46.95 
47.10 
47.24 
47-37 


24.3 38.90 
25-3, 38.68 
26.3 38.47 
27.3 | 38.28 


28.3! 38.10! 47.51 
29.3 37-93| 47-66 
30-3 37-75 | 47-83 
31-3 37-55 | 48.02 


iN eel 


32-3 37-35 | 48.22 


12.28 +12.24 

4° 8™ 34.697 

+85° 19’ 23/758 
[Eph 12] 





Groombridge 944. 
Mag. 6.4 


Mean | Right | Declina 
Solar |Ascen-| tion 


Date.| sion. | North. 


h m ° , 
5 33|+85 9 
s a 
0.5 | 51.04| 31.52 
1.5 | 51.06| 31.80 
2.4] 51.09] 32.10 
3-4] 51.12] 32.43 


Jan. 


32.78 
33-14 
33-51 
33.88 


4-4, 51.13 
5-4 | 51-13 
6.4 51.10 
7-4 | 51-05 


8.4 | 50.98 
9-4 | 50.90 
10.4 | 50.82 
11.4| 50.74 


34.23 
34.55 
34.84 
35.12 


12.4 | 50.66 
13.4 | 50.60 
14.4 | $0.54 
15.4 | 50.48 


35-39 
35-65 
35-91 
36.18 


36.47 
36.78 
37.10 
37-42 


16.4 | 50.42 
17.4 | 50.36 
18.4 | 50.29 
19.4| 50.21 


20.4| 50.11 
21.4 | 49.99 
22.4 | 49.84 
23.4 49.69 | 


37-74 
38.06 
38.37 
38.66 


38.92 
39.16 
39.38 
39:59 


24.4) 49-54, 
25-4 | 49-39 
26.4 | 49.25 
74) 


39.80 
40.02 


28.4 , 49.00 | 
29.4 48.89 | 
30.4 | 48.79 | 40.26 
31.4 | 48.69 | 40.53 
32.4 | 48.57 | 40.81 


11.85 +11.81 
5" 33™ 38°.985 
+85° 9! 19/11 


251 


51 H. Cephei. 
Mag. 5.3 


Mean| Right | Decli- 


lar | Ascen-/| nation 


Date.| sion. | North 


| ef 


Jan.| 7 0 


3.66 
3.83 
4.02 
4.23 


0.5 
1.5 
2.5 
3-5 


27.05 
27.31 
27.58 
27.88 


28.22 


28.57 
28.95 
29.32 


4-5 
5°5 
6.5 
7-5 


4-44 
4.62 
4.76 
4.85 


8.5 

9.5 
10.5 
11.5 


29.67 
30.02 
39.35 
30.65 


4.91 
4-95 
4.96 
4.96 


12.5 
13.5 
14.5 
15-5 


4.97 
5.00 
5.04 
5-09 


30.93 
31.21 
31-49 
31-79 


16.5 
17-5 
18.5 
19-5 


5-14 
5-19 
5.23 
5-24 


32.09 
32.41 
32.75 
33.10 


33-46 
33-83 
34-19 
34-53 


20.5 
21.5 
22.5 | 
23.5 


5.24 
5.20 
5.14 
5.04 


34.85 
35-15 
35-44 
35-70 


24.4 4.92 
25.4 4.81 
26.4 4.69 
27-4 | 4.58 
ve 4.49 
29-4 4-44 
30.4, 4.39 
31-4| 4-34 
32-4 | 4.28 


35-97 
36.23 
36.50 
36.81 
37-14 


20.41 +20.39 


6" 59"  37°.82 
+87° rr’ av’ ar 


252 


43 H. Cephei. 
Mag. 4.5 


Mean) Right | Declina- 
Solar 


tion 
North. 


Ascen- 
Date.) sion. 








| h m ° ; 
Feb. 0 56'+85 47 
8 id 
16.29! 27.03 
15.99 | 26.95 
15.68 | 26.84 
15.38 | 26.71 


1.2 
2.2 
3.2 
4.2 


26.55 


26.37 
26.19 


26.01 


15.09 | 
14.82 
14.57 
14.34 


25.83 
25.66 
25.50 
25-35 


14.12 
13.92 
13.71 
13.49 


9.2 
10.2 
11.1 
12.1 


13.27 | 25.20 
13.03! 25.05 
12.78! 24.89 
12.521 24.72 


13.1 
14.1 
15.1 
16.1 


12.26 | 
12.00 | 
11.76) 
11.54 | 


21.1 | 11.33) 


22.1 IIIS 

23.1 10.99 

24.1 | 10.85 | 
| 


25.1 | 10.70! 
26.1 | 10.55 
27.1 | 10.38: 
28.1 10.19 


17.1 
18.1 
19.1 
20.1 


24-53 
24.31 
24.07 
23.82 





23.56 
23.29 
23.03 
22.80 


22.59 


22.39 
22.20 


22.00 


| 
29.1 9.98 | 21.79 
30.1 9-77, 21.57 


13.62 +13.59 
oF 56™ 31°.244 
+85° 47’ 877.15 


FEBRUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Q Urse Kinoris. 


(Polarts.) 





Right | Declina 
Ascen-|_ tion 
.| sion. | North. 


hm o 4 
1 26 (+88 so 


3 at 
66.06 | 32.03 
64.91 | 32.00 
63-74 | 31.95 
62.56] 31.87 


61.43 
60.36 
59.38 
58.46 


31-75 
31.62 
31.48 
31.33 





9.2 
10.2 
11.2 
12.2 


57.60) 31.20 
56.76: 31.07 
55.94 | 30.96 
55-07; 30.84 





13.2 
14.2 
15.2 
16.2 


54.16 
53.21 
52.23 
§1.22 


30.72 
30.61 
30.49 
39.37 


50.17 | 
49.15 
48.14 
47.18 


17.2 
18.2 
19.1 
20.1 


30.22 
30.05 
29.87 
29.66 


21.1 
22.1 
23.1 
24.1 


46.29 29.43 
45.51 29.20 
44.79 28.97 
44.13, 28.76 


28.57 
28.40 
28.23 
28.07 


25.1 43-48. 
26.1 42.82, 
27.1 142.12 
28.1] 41.56, 
27.91 
27.71 


40.52 
39.65 | 


29.1 
30.1 








49.48 +49.47 
12 27™ — 51°.07 
+88° 50’ = =1077.77 


Mean | Right |Dectina 
8o 


Groombridge 750. 
Mag. 6.7 


tion 
North 


lar | Ascen- 


Date.| sion. 


Feb.| 4 8 +85 19 
5 ” 
37-35 | 48.22 
37-13 | 48.42 
36.88 | 48.60 
36.62 | 48.75 


1.3 
2.3 
3-3 
4.3 


36.36, 48.88 
36.10 | 48.98 
35-85 | 49.06 
35-61 | 49.13 


5-3 
6.3 
7:3 
8.3 


35-38 
35.16 
34-95 
34-73 


9.3 
10.3 


11.3 
12.3 


49.19 
49.26 
49-33 
49-41 


13.3 | 34-50] 49.50 
14-3 | 34.27 | 49-59 
15.3 [34.03 49.69 
16.3 | 33-77 49-79 


17.3 | 33-50 49.88 
18.3! 33.22] 49.94 
19.3! 32.94 49.98 
20.3; 32-05 | 50.01 





21.30 32.38 | 50.00 
22.3 32.12] 49.98 
23.2 31.88, 49.94 
24.2 31.65 | 49.92 


49-90 
49.89 
| 49-91 
| 49.94 
29.2 | 30.53! 49.97 
30.2 : 30.26 | 49.99 





25.2 31-43 
26.2 | 31.22 
7.2 | 31.00 
28.2 30.77 


Ww bh 





12.28 +12.24 

4" 8™ 34°.697 

+85° 19’ 23/7.58 
[Eph 12] 


Groombridge 944. 
Mag. 6.4 


Mean| Right 
Solar | Ascen- 


Date.| sion. | North. 





° 4 


+85 9 


” 





Feb, 5 33 


8 
1.41 48.57 40.81 
2.4] 48.42] 41.10 
3-4 | 48.25 | 41.38 
4-4: 48.07 41.65 


5-4, 47.87! 41.90 
6.4 47.67 | 42.11 
7-4 | 47-46 | 42.29 
8.3 | 47.26 | 42.46 


| 
47.08 ; 42.62 
46.92 |, 42.78 
46.75 | 42.93 
46.58 ; 43.10 
l 


9-3 
10.3 


11.3 
12.3 


13-3 
14.3 
15-3 
16.3 


| 
46.41 43-29 
46.24 | 43.49 
46.05 43.69 
45-85 ; 43.90 


45.621 44.10 
45-39 44.30 
45-15 | 44-47 
44.91 44.62 


17-3 
18.3 
19.3 
20.3 


44.66 44.75 
44.42] 44.84 
44.20 44.92 
43-99 ' 44.99 


21.3 
22.3 
23.3 
24.3 


43.80 ; 45.06 
43-62: 45.15 
43-43 | 45.26 
43.22; 45.40 


25-3 
26.3 
27-3 
28.3 


29.3)43.00 45.54 
30.3 | 42.77 : 45-67 


ee 


11.86 +11.82 
5" 33™ 38°.985 
+85° 9! 19/11 








61 H. Cephei. 
Mag. 5.3 


Declina-j Mean! Right | Decli- 
tion [| Solar) Ascen-| nation 


Date.| sion. | North. 











o U8 


hm 


Feb.| 659 +8711 


r ve 

64.28 | 37.14 
64.19 | 37-48 
64.06 | 37.83 
63.90 | 38.17 


1.4 
2.4 
3.4 
4-4 


| 
63.70 . 38.49 
63.48 | 38.79 
63-24 | 39.07 
63.01 | 39.32 


5-4 
6.4 
7-4 
8.4 


62.80 : 39.55 
62.59 | 39-79 


62.39 | 40.02 
62.21 | 40.27 


9.4 
10.4 


11.4 
12.4 


62.04 | 40.53 


61.85 | 40.79 


61.65 | 41.08 
61.41 41.37 


13.4 
14-4 
15.4 
16.4 


61.16 | 41.66 
18.4 | 60.89 | 41.95 
19.4 | 60.59 | 42.22 
20.4 | 60.26 | 42.47 
| 
21.4. 59-93 42.70 
22.4 59-59 | 42-91 
23-4 59-26 43.09 


| 
24.4 58.96 43.26 


17.4 


25.4 58.68 | 43.44 

26.4 | 58.43 | 43.63 

27.4, 58.19 | 43.82 

28.4 57.94 | 44.04 
I 


29.4 57.66 44.28 


30.3 57-36 44.52 


20.43 +20.41 
65 59" = 37*.82 
+87° 11’ 21"".21 


43 H. Cephei. 
Mag. 4.5 


MARCH, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Urss Minoris. 
(Polaris.) 
Mag. 2.1 


Mean | Right 
Solar , Ascen- 
- | Date. 


ee | gee | oe fh oe 


13.1 
14.1 
15.1 
16.1 


17.1 
18.1 
19.0 
20.0 


21.0 
22.0 
23.0 
24.0 


25.0 
26.0 
27.0 
28.0 


29.0 
30.0 
31.0 
32.0] 7.04 
13-62 


+85° 47’ 





21.57 
21.31 
21.03 


20.74 


20.43 
20.11 


19.81 
19.52 


19.25 
18.99 
18.74 
18.49 


18.23 
17-96 
17.68 
17-39 


17.08 
16.75 
16.41 
16.07 


15-74 
15.42 
15.12 
14.84 


14.58 
14.34 
14.09 
13.81 


13-51 
13.19 
12.85 
12.50 


+13.58 
oO 56™ 31°.244 


87.15 


sion. 


25.68 
25.48 


27.71 
27-49 
27.24 
26.96 


26.68 
26.40 
26.13 
25.85 


25.60 
25-35 
25.12 
24.89 


24.65 
24.40 
24.15 
23.87 


23-57 
23.27 
22.94 
22.61 


22.28 
21.97 
21.67 
21.40 


21.15 
20.91 
20.66 
20.40 


20.11 
19.80 
19.47 
19.14 





49.40 +49.39 
12 27™ 51.07 
+88° so’ 10/.77 










Groombridge 750. 
Mag. 6.7 


Groombridge 944. 


| Right | Declina 
Ascen-| tion 
sion. | Nortk. 


Mean 
Solar 


Date. 

















° ( 


h m Qo , 
5 33 
3 LA 
42.77 
42.53 
42.27 
42.00 


h m 

Mar., 4 8/+85 19 
3 a 

30.26 | 49.99 

29-99 | 49-99 

29-71 | 49-97 

29-43 | 49-91 


Mar. 


1.2 
2.2 
3.2 
4.2 


29.16 


28.90 
28.66 


8.2 | 28.44 
9.2 | 28.23 
10.2 | 28.02 


49.82 
49.71 
49.61 
49-50 


41.73 
41.47 
41.23 
41.00 


49.40 
49.31 
49.23 
49.15 


40.77 
40.55 
40.34 
40.12 


11.2 | 27.80 
12.2 | 27.57 


49.08 
49.00 
48.93 
48.84 


13.2 
14.2 
15.2 
16.2 


27-34 
27.10 
26.85 
26.60 


39-90 
39.67 
39-42 
39-17 


38.90 
38.62 
38.35 
38.09 


48.73 
48.59 
48.44 
48.27 


17.2 
18.2 
19.2 
20.2 


21.2! 37.84 
22.2! 37.61 
23.2 | 37.39 
24.2 | 37-20 


21.2 | 25.38 
22.2 | 25.17 
23.2 | 24.99 
24.2 | 24.82 


48.08 
47.88 
47.69 
47-53 
i 
25.2 | 37.01 
26.2 | 36.81 
27.2 | 36.61 
28.2 | 36.39 
| 


| 47.38 
47.25 
47.14 
47.02 


24.65 
26.2 | 24.47 
27.2 | 24.28 
28.2 | 24.08 


25.2 





| 
29.2 
30.2 


31.1 
32.1 


23.86 
23.63 
23.41 


46.87 
46.70 
46.51 
46.28 


11.86 +11.82 
5" 33™ 38°.985 
+85° 9! 19/11 


12.28 +12.24 

4" 8™ 34°.697 

+85° 19’ 237.58 
[Eph 12] 








253 


51 H. Cephel. 
Mag. 5.3 


Mean| Right | Decli- 
Solar | Ascen-} nation 


Date.| sion. 





h m 
6 59 
s 
57-36 
57-02 
56.64 


56.24 


Mar. 


1.3 
2.3 
3-3 
4.3 


55-84 
55-44 
55-05 
54-67 


5-3 
6.3 
7-3 
8.3 


9:3 
10.3 


11.3 
12.3 


54-32 
53-98 
53-64 
53-30 


13.3 
14.3 
15.3 
16.3 


52-95 
52.60 
52.23 
§1.83 


17.3 
18.3 
19.3 
20.3 


51.40 
50.96 
59-49 
50.04 


21.3' 49.61 
22.3! 49.20 
23-3 | 48.81 
4-3 48.44 
25.3 ) 48.09 
26.3 47-75 
27.3| 47-41 
28.3 | 47.03 


29.3 | 46.63 
30.3 | 46.19 
31.3) 45-73 
32.3] 45-26 


North. 





+87 11 
44.52 
44.76 
44.98 
45.18 


45-35 
45-49 
45.61 
45-72 


45-83 
45-94 
46.06 
46.20 


46.35 
46.50 
46.66 
46.81 


46.95 
47-07 
47.16 
47.24 


47.28 
47.30 
47-32 
47-34 


47.38 
47-44 
47.52 
47.60 


47.68 
47-75 
47-79 
47.81 


20.45 +20.42 


6" 59™ 
+87° 11’ 


37°.82 


21’’.21 


APRIL, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 





43 H. Cephei. 


Q@ Urse Minoris. 
(Polarts.) 















Date.' sion. North. | Date. 

















o° 567 317.244 





! 
Mean! Right Declina 
Solar Ascen-' tion 
Date. sion. | North. 










Solar | Ascen- 
Date.| sion. 







| sion. | North. | 


















h m oUF 
4 8 +85 19 


s ; ” 


|» m o - h m 


Apr.; 1 26/+88 50 


Apr.’ 
s fd 


olas's8 19.14 















1.1 23.21 46.28] 1.2| 35.38 
2.0 | 25.38 | 18.79 | 2.1| 23.02 46.04 } 2.2 | 35.13 
3.0| 25.36| 18.46 Ff 3.1 22.4 | 45.80 | 3.2 | 34.90 








4.0, 25.39 18.13 J 4.1 22.08) 45:55 4.2 | 34.69 







5.0| 25.46! 17.83 | 5.1 22.52 45.31 


5-2 | 34-49 
6.0 | 25.52] 17.54 






6.1 | 22.38! 45.08 } 6.2 | 34.30 
7.01 25.56| 17.25 | 7.1 22.25 | 44.86 | 7.2] 34.12 
8.0! 25.58] 16.98 | 8.1 | 22.11 | 44.65 | 8.2 | 33.94 











16.70 
16.44 
16.15 
15.85 


9.0 | 25.58 
10.0 | 25.53 
I1.0| 25.48 
12.0! 25.40 


9.1 21.97 | 44.45 
10.1 | 21.82 | 44.25 


II.1 | 21.67 | 44.06 
12.1 | 21.51! 43.85 


9-2 | 33-75 
10.2 | 33-55 
11.2 | 33.35 
12.2 | 33.14 















13.1 | 21.34 | 43.63 
14.1} 21.17 | 43.38 
15.1 | 21.01 | 43.11 
16.1 | 20.87 | 42.82 


15-53 
15.21 
14.87 
14.54 


13.0| 25.35 
13-9 | 25.34 
14.9 | 25.41 
15-9; 25-55 


13.2 | 32.92 
14.2 32.70 


15.2 | 32.48 
16.2 | 32.26 














16.9 | 25.78 
17.9 | 26.09 
18.9 | 26.45 
19.9 | 26.85 


14.20 
13.86 
13.56 
13.28 


17.1 | 20.74: 42.52 
18.1 | 20.63 | 42.23 
19.1 | 20.54| 41.94 
20.1 | 20.47 | 41.65 
21.1! 20.41 | 41.39 
22.1 | 20.34 | 41.15 
23.1 20.27] 40.92 
24.1 ' 20.19, 40.70 


| 
25.1 | 20.09 40.48 
26.1 | 19.98| 40.24 
27.1 | 19.88! 39.98 
28.1 | 19.77! 39.69 


17.2 | 32.05 
18.2 | 31.87 
19.2 | 31.72 
20.2 ! 31.58 












21.2. 31.45 
22.1 | 31-32 
23.1 | 31-19 
24.1 | 31.05 














20.9 | 27.22 | 13.02 
21.9] 27.55 12.78 
22.9!27.80| 12.55 
23.9 | 28.01 | 12.31 










25.1 | 30.89 
26.1 | 30.72 
27.1 | 30.54 
28.1 | 30.36 


24.9 | 28.19: 12.04 
25.9 | 28.36! 11.77 
26.9 28.58 11.46 
27.9 | 28.88 11.14 


28.9 29.28 10.82 
29.9 29.76. 10.50 
30.9 | 30.31! 10.19 
31.9 30.91 | 9.92 


29.1, 19.68 39.37 
30.1 ' 19.61 | 39.04 
31.1:19.57! 38.71 
32.1 | 19.54 | 38.39 


29.1 | 30.19 
30.1 | 30.04: 








12.28 +12.24 
45 8™ 34°.697 

+85° 19’ 237.58 
[Eph 12] 


49.29 +49.28 
rh 27™ 51°.07 
+88° 50’ 10.77 


Groombridge 750. | Groombridge 944. 
Mag. 6.4 


61 H. Cephei. 


Mean | Right | Declina 
lar | Ascen-! nation 











Apr.| 5 33:+85 9 


1.3 | 45.26] 47.81 
2.3 | 44.80 | 47.80 
3-3 | 44-35 | 47-76 
4-3 | 43-92 | 47.70 


5-3] 43-51 | 47-65 
6.3 | 43-13 | 47.60 
7-2 | 42.77 | 47.56 
8.2 | 42.40 | 47.52 


9.2 | 42.03 | 47.5! 
10.2 | 41.65 | 47.50 
11.2 | 41.26 | 47.48 
12.2 | 40.86 | 47.47 


13.2 | 40.44 | 47.46 
14.2 | 40.00 | 47.43 
15-2 | 39-54 | 47-37 
16.2 | 39.09 | 47.28 


17.2 | 38.66 | 47.16 
18.2 | 38.25 | 47.03 
19.2 | 37.87 | 46.88 
20.2 | 37-52 46.74 


21.2. 37.21 | 46.61 
22.2 , 36.90 | 46.50 
23.2 | 36.60 46.40 
24.2 36.28 | 46.33 


25-2 35.93 | 46.25 
26.2 | 35.55 | 46.16 
27.2 | 35.15 | 46.06 


28.2 : 34.75 145.94 


29.2 34.35 (45.78 
30.2 | 33-96 | 45-59 
31.2 | 33-60 | 45.39 
32.2 | 33.261 45.19 


31.1 | 29.90) 40.08 
32.1 29.77! 39.80 


11.86 +11.82 
5" 33™ 38°.985 
+85° 9! 19/11 


6° 59™ = 37°.82 


MAY, 1912. 299 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 














Q@ Urse Minoris. 
(Polaris.) 
Mag. 2.1 





Groombridge 750. |] Groombridge 944.] 51 H. Cephei. 













































Mean! Right | Declina Mean| Right | Declina Decli- 

Ascen-| tion Solar: Ascen-| tion r| Ascen-/ nation 

Date! sion. | North. Date, sion. . Date.| sion. | North. 

hm o oF h m | oF hm | o of h m °o oF 

May} 0 56 ‘+85 46] May! 1 26 /+88 so] May| 4 8/|+85 19} May| 5 33/+85 9] May! 659:'+8711 
3 ve s vt r} 8 os 


















1.2 | 33-60 | 45.39 
2.2 | 33.26] 45.19 
3-2 | 32-95 | 44-97 
4.2 32.00 | 44.77 


I.I | 29.90] 40.08 
2.1 | 29.77| 39.80 
3-1 | 29.67] 39.53 
4.1 | 29.58] 39.27 


1.1 | 19.57] 38.71 
2.1 | 19.54] 38.39 
3.1 | 19.52} 38.08 
4-1) 19.52 | 37-79 


1.9 | 30.91 | 9.92 
2.9|31.51! 9.66 
3-9 | 32.10| 9.42 
4.9 | 32.67] 9.18 


































5.9| 10.61 | 62.87 | 5.9 | 33.20] 8.95 7 5.1/1 19.511 37-51 ] 5-1 | 29.50] 39.02 | 5.2 32.38 | 44.59 
6.9 | 10.78 | 62.67 | 6.9 | 33.68| 8.73 | 6.0] 19.49] 37.25 | 6.1 | 29.41] 38.79 | 6.2 | 32.11 | 44.42 
7:9|10.94| 62.48 | 7.9 | 34.13| 8.50 ]| 7.0] 19.47] 36.98 | 7.1] 29.32] 38.56 F 7.2 | 31.83 | 44.25 
8.9| 11.10] 62.27 | 8.9/ 34.57| 8.27 | 8.0] 19.44] 36.72 | 8.1 | 29.22| 38.35 f 8.2] 31.55 | 44.10 































9-9 | 11.25 | 62.05 Ff 9.9 | 35.03} 8.02 9.1 9.2 | 31.26 | 43.94 
10.9} 11.41 | 61.82 § 10.9 | 35.50| 7.76 10.2 | 30.95 | 43.78 
11.9} 11.59 | 61.58 [11.9 | 36.03| 7.50 J 11.0] 19.33 | 35.92 11.2 | 30.62 | 43.61 
12.9} 11.80! 61.33 | 12.9 | 36.63 | 7.22 ]12.0/ 19.30] 35.63 [12.1 | 28.76 12.2 | 30.28 | 43.42 
























13-9 , 12.03 | 61.09 } 13.9 | 37-32| 6.95 ]|13-0| 19.28] 35.31 } 13.1 | 28.64 13.1 | 29.94 | 43.21 
14.9 | 12.28] 60.87 [14.9 | 38.08! 6.71 [14.0] 19.28] 34.98 14.1 | 28.54 14.1 | 29.62 | 42.96 
15.9} 12.55 | 60.67 115.9 | 38.92| 6.47 [15.0/ 19.31 | 34.65 [15.1 | 28.46 15.1 | 29.33 | 42.71 
16.9 | 12.82 | 60.50 | 16.9 | 39.79| 6.25 [16.0] 19.35 | 34.33 | 16.1 | 28.40 16.1 | 29.07 | 42.44 
















17.1 | 28.84 | 42.15 
18.1 | 28.64 | 41.89 
19.1 | 28.48 | 41.64 
20.1 | 28.32) 41.41 


17.9 | 13-08 | 60.35 
18.9 ; 13.32 | 60.23 
19.9 | 13.55 | 60.12 
20.9 | 13.77 | 60.00 


34.01 
33-71 
33-45 
33-19 


17.9 | 40.64 | 6.07 
18.9 | 41.46] 5.90 
19.9|42.21| 5.76 
20.9 | 42.89] 5.61 


17.0| 19.40 
18.0 | 19.47 
19.0| 19.53 
20.0 | 19.60 


17.1 | 28.37 
18.1 | 28.34 


19.1 | 28.33 
20.1 | 28.31 




















21.1 | 28.16] 41.21 
22.1 | 27.97 | 41.02 
23.1 | 27.75 | 40.82 
24.1 27.52 | 40.61 


21.1 28.29 
22.1 | 28.25 
23.1 | 28.20 
24.1 | 28.15 





32.95 
32.71 
32.46 
32.19 


21.9 | 43.51 | 5.46 
22.9|44.11 | 5.27 
73,9 | 44-74 5:97 
24.9 | 45-44] 4.85 


21.9 | 13.97| 59.87 
22.9; 14.16| 59.72 
23-9! 14.37 | 59.56 
24.9 | 14.60] 59.39 













29.11 
10.1 | 29.00 
11.1 | 28.88 









25.1 27.26 | 40.38 
26.1 | 27.01 | 40.12 


25.1 | 28.08 
26.1 | 28.02 


24-9 | 19-77 
25.9/ 19.82 


31.90 
31.59 


25-9 , 46.23] 4.64 
26.9 |47.10] 4.42 


25-9 14.85 | 59.21 
26.9 | 15.12 | §9.04 





















27.9 |15.40| 58.88 127.9) 48.04| 4.22 | 26.9/ 19.88] 31.27 |27.1 | 27.98 27.1 | 26.78 | 39.84 
28.9 | 15.70] 58.75 | 28.9 | 49.03 | 4.04 27-9 | 19.95 30.94 | 28.0 | 27.96 28.1 | 26.57 | 39.53 
29.9 '16.00| 58.64 [29.9 | 50.02 | 3.88 28.9 | 20.05 30.62 | 29.0 | 27.96 29.1 | 26.39 | 39.21 
30.8 | 16.30 58.55 130.9 | 51-01] 3.75 29.9 | 20.17 30.31 | 30.0 | 27.98 30.1 | 26.23 | 38.89 
31.8 | 16.58 58.47 131.9/51.97! 3.63 30.9 | 20.29 30.01 | 31.0! 28.01 31.1 | 26.09 | 38.59 











9.0] 19.40 | 36.47 
10.0 | 19.36 | 36.20 





32.8 16.85] 58.40 132.9 | 52.89| 3.52 32.0! 28.05 32.1 25-99 , 38.29 





— SS 









13.60 +13.56 
o® 56" 31°.244 
+85° 47’ 8’7.15 


12.27 +12.23 

45 8™ 34°.697 

+85° 19/ 237.58 
[Eph 12] 


11.85 +11.81 
5" 33™ 38°.985 
+85° 9’ 19/11 


20.44 +20.41 


68 59™ 37°.82 
+87° 11’) 21/7.21 


49.19 +49.18 
rh 27™ 518.07 
+88° 50’ 10.77 
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43 H. Cephei. 
Mag. 4.5 


Mean| Right | Declina 
Solar) Ascen-] tion 
Date.| sion. 








JUNE, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Q@ Urse Minoris. 
(Polaris.) 
Mag. 2.1 


Mean} Right | Declina 
Solar| Ascen-| tion 
Date.) sion. | North. 


Groombridge 750. 
Mag. 6.7 


Mean Right | Declina 4 


Solar Ascen- 
Date.| sion. 


tion 
North. 





June} 0 56/+85 46 


16.85 
17.10 
17-35 
17.60 


1.8 
2.8 
3-8 
4.8 


17.84 
18.09 


° 


58.40 
58.34 


58.27 
58.20 


§8.12 
58.03 











h m 
June 


$ 
52.89 
53-75 
54.58 
55-38 


1.9 
2.9 
3-9 
4.9 


56.17 
56.98 


59 
6.9 


° e 


I 26 |+88 50 


3.52 
3.40 
3-29 
3-17 


3-05 
2.91 











h m oUF 
une; 4 8/+85 19 

s a 
1.9 | 20.53 | 29.50 
2.9 | 20.64| 29.26 
3-9 | 20.75 | 29.03 
4.9 | 20.85 | 28.78 

| 

5-9 | 20.94] 28.55 
6.9 | 21.03 | 28.30 


18.35 | 57-93 
18.63 | 57-82 


57-72 
57-63 
57-56 
57-52 


| 
18.93 | 
19.24 
19-57 
19.91 


13.8 
14.8 
15.8 
16.8 


20.24 
20.56 
20.86 
21.14 


57-51 
57-52 
57-55 
57-58 


57.61 
57-62 
57.61 
57-59 


17.8 | 21.41 
18.8 | 21.66 
19.8 | 21.91 
20.8 | 22.18 





21.8 | 22.47 

22.8 | 22.78 

23.81 23.11 

24.8 | 23-44 
| 


57°57 
57°55 
57-54 
57-54 


57-56 
57-61 
57.68 


37:7 


25.8 | 23.78 

26.8 | 24-12 

27.8 | 24-45 

28.8 24.77 
| 


29.8 | 25.07 
30.8 | 25.36] 57-93 
31.8 | 25.64] 58.01 


57-85 


13.60 +13.56 
o° 56™ 319.244 
+85° 47’ 877.15 








7.8 
8.8 


57.82 
58.71 


59-69 
60.74 
61.86 
63.02 


2.77 
2.63 


9.8 
10.8 
11.8 
12.8 


2.47 


2.33 
2.22 


2.12 


13.8 2.06 
14.8 
15.8 


16.8 


64.17 
65.30! 2.03 
66.37] 2.01 
07-34 | 1.99 


68.25 | 


69.13 | 
70.01 


70.92 


1.97 
1.95 
1.90 
| 1.83 


I 
71.90| 1.74 
72.96| 1.66 
74-09 1-59 
mu 1.55 


76. 48. 
77.66 | 
27.8 | 78.85 | 
28.8 . 79:97 | 


29.8 | 81.03 | 
30.8 | | 82.04 | 1.63 
31.8 , 83.01 | 1.67 


1.52 
1.52 
1.54 
1.56 


1.60 


49.13 +49.12 
1" 27™ §1*.07 


+88° 50’ 10/'.77 


7-9} 21.12| 28.04 
8.9 | 21.22] 27.75 


27.46 
27.16 
26.87 
26.58 


9-9 | 21.35 
10.9 | 21.49 
11.9 | 21.65 
12.9 | 21.83 


26.31 


26.09 
25.88 


25.70 


13-9 | 22.02 
14.9 | 22.22 
15.9 | 22.41 
16.9 | 22.60 


25.51 
25.32 
25.11 
24.88 


17.9 | 22.77 
18.9 | 22.92 
19.9 | 23.06 | 
20.9 | 23.21 | 





24.63 
24.38 
24.11 
23.86 


21.9 
22.9 
23.9 
24.9 


23.37 
23-55 
23.74 
23-94 


23.62 
23.40 
23.19 
23.01 


25-9 | 24.16 
26.9 | 24.40 
27.9 , 24.64 
28.9 | 24.87 


25.11 | 22.84 
30.9 25.33) 22.69 
31.9 25-54 | 22. 2-93 


29-9 | 


+12.23 

4" 8™ 34*.697 

+85° 19’ 237.58 
[Eph 12] 


12.27 





une 


1.0 
2.0 
3.0 
4.0 


31-54 
31.25 
30.98 
30.72 


30.46 
30.20 
29-93 
29.64 


29-33 
29.00 
28.66 
28.32 


5.0 
6.0 
7.0 
8.0 


9.0 
10.0 
11.0 
12.0 


13.0 
14.0 
14.9 
15.9 


27-99 
27.67 
27-37 
27.09 


28.81 | 26.83 
28.91 | 26.60 
29.00 | 26.37 
29.06 | 26.13 


16.9 
17-9 
18.9, 
19.9 





25.87 
25.58 
25.27 
24.95 


20.9 ' 29.13 
21.9 | 29.20 
22.9 | 29.28 


23.9 | 29.36} 


24.62 
24.30 
23-99 
23.69 


28.9 30.07} 23.42 
29.9 30.23: 23.17 


24.9 29.47. 
25-9: 29.60 
26.9. 29-75 
27-9 79-98 


30.9 30.39 | 22.94 





11.85 +11.80 
5% 33™ 38°.985 
+85° 9! 19/11 





8 
25-99 | 38.29 
25.89 | 38.01 
25-79 | 37-74 
25-69 | 37-49 


25.58 
25.46 
25.32 
25.17 


1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7-1 
8.1 


37.00 
36.75 
36.48 


25.03 
24.89 
24.76 
24.67 


9-1 
10.1 


Il.f 
12.1 


35-89 
35-56 
35-21 


24.62 
24.62 
24.63 
24.66 


34.86 
34.51 
34-17 
33-87 


13.1 
14.1 
15.1 
16.1 





17.1 
18.1 | 24.73 
19.0 | 24.73 
20.0 | 24.71 


33-33 
33-97 
32.81 





21.0 | 24.66 
22.0 | 24.61 | 32.24 
23-0 | 24.57 | 31-91 
24.0 74-55 | 31-59 


32-54 


25.0 | 24.57 ; 31.20 
26.0 24-60 | 30.84 
27.0 | 24.67 | 30.49 
28.0 | 24.75 , 30.15 





29.0 | 24.86 ! 29.83 


30.0 | 24.97 | 29.52 
31.0 | 25.08 | 29.23 





20.42 +20.40 


6* 5g™ 37*.82 
+87° 11’ 21/',21 


37-25. 


36.19 + 


24.70 | 33-59 


25.64 
25-90 
26.16 


26.43 


26.71 
27.01 
27-33 





28.01 


10.7 
31.7 
12.7 


13-7 
14.7 
15.7 
16.7 


17.7 
18.7 
19.7 
20.7 | 31.18 


21.7! 31.51 
22.7 31.84 
23.7 | 32-16 
4-7! 32-47 


25.7 32.76 
26.7 | 33-04 
27.7 | 33-30 
28.7 | 33-54 


31.7 | 34-24 
32.7 | 34-49 








JULY, 1912. 


250 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


58.01 
58.08 
58.14 
58.19 


§8.24 
§8.29 
58.35 


27-67 | 58.43 


58.53 
58.66 
58.81 


58.98 


59-17 
59.36 
59-53 
59.68 


59.81 
59-92 
60.04 
60.17 


60.32 
60.48 
60.66 
60.87 


61.10 


61.33 
61.55 
61.77 


61.98 
62.19 
62.39 
62.57 


13-60 +13.56 


oO" 5G™ 31°.244 
1 485° 477 


87.15 
19I2——17 


Right | Declina-j Mean | Right | Declina 
tion Solar Ascen- 


hm 
I 27 
$s 
23.01 
23-95 
24.90 
25.88 


26.89 
27.96 


29.10 
30.30 


31-54 
32.80 
34.02 
35.20 


36.29 
37-29 


38.24 
39.16 


| 40.09 
18.7 | 41.10 
19.7 | 42.16 
20.7 | 43-29 


21.7 | 44-47 
22.7 | 45-69 
23.7 | 46.90 
24-7 |48.08 
25.7 | 49.20 
26.7 | 50.26 
27.7 | §1.27 
28.7 | 52.22 


29.7 | 53-12 
30.7 | 54.03 
31.7 | 54.94 
32.7 55-87 


49.14 +49.13 
rh 27™ 51.07 4h 
+88° 50’ 10.77. 1 +85° 


tion 


Solar 





Mean | Right | Declina 
Ascen- 


tion 


orth. | Date.| sion. | North. 


hm 


° é 


July| 4 8/|+85 19 


1.9 
2.9 
3-9 
4.9 


8 
25-54 
25-74 
25-94 
26.14 


26.34 
26.55 
26.78 


27.03 


27.30 
27-59 
27.88 
28.16 


28.45 
28.72 


28.97 
29.21 


29.44 
29.68 
29.92 
30.18 


30.47 
30.78 
31.08 
31.39 


31.70 
32.00 
32.30 
32.58 


32.85 
33.12 
33-38 
33-64 


” 


22.53 
22.37 
22.21 


22.04 


21.86 
21.65 


21.43 
21.22 


21.03 
20.85 
20.70 
20.57 


20.48 
20.41 


20.33 
20.24 


20.11 
19.98 
19.83 
19.68 


19.52 
19.38 
19.25 
19.15 


19.07 
19.02 
18.98 


18.95 


18.91 
18.86 
18.81 


18.74 





12.26 +12.22 


8™ 34°.697 
19’ 23''.58 
{Eph 12] 


Groombridge 944. 
Mag. 6.4 


Date.| sion. 





hm 


Mean| Right | Declina 
Solar | Ascen- 


tion 
North 


° e 


July} 5 33/+85 9 


$s 
30-53 
30.66 
39-79 
30.91 


1.9 
2.9 
3-9 
4-9 


31.02 
31.14 
31.28 
31.45 


5:9 
6.9 
7-9 
8.9 


31.64 | 
31.84 
32.06 


32.30 


9-9 
10.9 
11.9 
12.9 


32-53 
32.74 
32.93 
33.12 


13.9 
14.9 
15-9 
16.9 


33-30 
33-48 | 
33-65 

33-84 | 


17-9 
18.9 
19.9 
20.9 


34-05 
34.28 
34-52 
34-77 


21.9 
22.9 
23.9 
24.9 


35-03 
35-29 
35°53 
35-77 


25-9 
26.9 
27-9 
28.9 


36.00 
36.22 


36.45 
36.67 


29.9 
30-9 
31-9 
32-9 


” 
22.71 

22.48 
22.24 
22.00 


21.74 
21.46 
21.17 
20.87 


20.57 
20.28 


20.02 
19.78 


19.58 
19.39 
19.21 
19.03 


18.83 
18.61 


18.37 
18.11 


17.84 
17.58 
17-35 
17.12 


16.91 
16.72 


16.55 
16.40 


16.25 
16.10 
15-94 
15-77 


11.84 +11.80 
5" 33™ 38°.985 
+85° 9/ 19/11 





61 H. Cephei. 
Mag. 5.3 


Mean! Right | Decli- 
So Ascen-/] nation 


Date.| sion. | North. 








h m ol 
July| 6 59 )+87 11 
8 ” 
25.08 | 29.23 
25.17 | 28.95 
25.26 | 28.68 


25.34 | 28.40 


1.0 
2.0 
3.0 
4.0 
5.0 28.12 
6.0 
6.9 
79 


25-39 
25.44 | 27.82 
25-59 | 27-49 
25-59 | 27.16 


25.69 | 26.80 


9 | 25.83 | 26.44 
tog 26.00 | 26.07 


9/3622 25.74 


a 


12.9 | 26.47 
13.9 | 26.71 
14.9 | 26.94 
15.9 | 27.16 


25-41 
25.11 
24.85 
24.60 
16.9 | 27.35 | 24.34 
17.9 27.52 | 24.08 
18.9 | 27.68 | 23.79 
19.9 | 27.84 | 23.48 


20.9 | 28.01 | 23.15 
21.9 28.20 , 22.81 
22.9 | 28.42 | 22.46 
23.9 | 28.68 : 22.13 
24.9 | 28.96 | 21.80 
25.9: 29.25 | 21.48 
26.9! 29.55 21.20 


27.9 | 29.85 | 20.93 








28.9 
29-9 
39.9 
31.9 


30.16 | 20.67 
30.45 20.42 
30.73 20.19 
39.97 19.95 








20.40 +20.38 


6" 59™ 37°.82 
+87° 11’ 21/21 




















258 AUGUST, 1912. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 

43 H. Cephei. |“ Polaris) Groombridge 750. | Groombridge 944.| 51 H. Cephei. 
Mag. 4.5 ° Mag. 6.7 Mag. 6.4 Mag. 5.3 
Mean] Right | Declina-j]Mean| Right | Declina-jMean| Right | Declina-jMean | Right | Declina4Mean| Right | Decli- 
Solar| Ascen- Solar| Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-| tion [Solar | Ascen-/ nation 
Date.| sion. - | Date.| sion. | North. | Date.| sion. | North. | Date.| sion. | North. | Date.) sion. | North 

h m hm| ° / hm| ° ’ hm| ° ¢ hm| °’ 

Aug.} 0 56 Aug.| 1 27 res 50} Aug.| 4 8/+85 19 fAug.| 5 33/+85 9 fAug-| 6 59 /+8711 

Ss 8 a, s dd s oe 8 ae 
1.7 | 34.49 1.7|55-87| 4.74] 1.8] 33.64| 18.74 ] 1.9 | 36.67| 15.77 | 1.9] 31.21 | 19.69 
2.7 | 34.75 2.7|56.84| 4.88 | 2.8] 33.91 | 18.67 | 2.9 | 36.88] 15.59 | 2.9 / 31.45 | 19.41 
3.7 | 35.02 3.7|57-87| 5.02 | 3.8] 34.20| 18.58 | 3.9/ 37.10] 15.39 | 3.9/ 31.71 | 19.11 
4.7 | 35-31 4.7|58.97| 5-18 | 4.8] 34.50| 18.49 | 4.9 | 37.34] 15-17 | 4.9 | 31.99 | 18.80 
5-7] 35-61 5.7/60.11| 5.36] 5.8] 34.81] 18.40 ] 5.9 | 37-60| 14.95 I 5.9] 32.30| 18.48 
6.7 | 35.92 6.7} 61.27| 5.55 | 6.8| 35.14] 18.34 | 6.9| 37.89] 14.75 | 6.9 | 32.64 | 18.17 
7.7| 36.21 7-7|62.42| 5.77 | 7-8| 35.49| 18.31 | 7.9 | 38.19] 14.56] 7.9] 33-01 | 17.86 
8.7 | 36.48 8.7|63.51| 6.03 | 8.8] 35.82/| 18.30 | 8.9] 38.49| 14.40 | 8.9 | 33.42] 17.58 
9.7 | 36.73 9.7| 64.53} 6.30} 9.8/ 36.16| 18.31 | 9.8 | 38.80) 14.28 | 9.9 | 33.85 | 17.33 
10.7 | 36.96 10.7 |65.46| 6.58 [10.8 | 36.49] 18.35 [10.8 | 39.10/ 14.18 | 10.9 | 34.28) 17.11 
11.6 | 37.16 11.7|66.28| 6.83 [11.8 | 36.80) 18.39 }.11.8 | 39.38] 14.09 [11.9 | 34.68 | 16.89 
12.6 | 37.36 12.7|67.07| 7.08 [12.8 | 37.09] 18.42 |12.8 | 39.66| 14.01 [12.9 | 35.05 | 16.67 
13.6 | 37.56 13.7] 67.88| 7.30 113-8 | 37.37 | 18.46 113.8 | 39.92) 13.91 [13.9 | 35.41 | 16.47 
14.6 | 37.77 14.7|68.70| 7.52 114.8 | 37.64| 18.47 14.8 | 40.16 13-79 [14.9 | 35-74 16.25 
15.6] 37.99| 6.15 115.7/69.58| 7-73 }15-8| 37-93] 18.46 15.81 40.41 13.66 1.15.9 | 36.05 | 16.02 
16.6 | 38.23 6.40 116.7/70.55| 7.92 116.8 | 38.23] 18.43 16.8 | 40.66 13.51 | 16.9 | 36.38 | 15.76 
17.6| 38.49] 6.66 [17.7/71.56| 8.14 117.8] 38.54] 18.40 17.8 | 40.93 13.36 117.9 | 36.74 | 15.47 
18.6| 38.76| 6.94 118.7/72.60| 8.36 118.8] 38.86; 18.39 [18.8 | 41.22] 13.20 [18.9 | 37.13 | 15.19 
19.6 | 39.02] 7.24 119.61 73.65; 8.62 119.8/ 39.20| 18.38 [19.8 | 41.52 | 13.05 }19.9 | 37.54 | 14.91 
20.6 | 39.27| 7-55 | 20.61 74.67| 8.89 } 20.8] 39.55| 18.41 | 20.8 | 41.84 | 12.91 [20.9 | 37-97 | 14.65 
! 

21.6; 39.50] 7.88 [21.6|75.64| 9.19 [21.8 | 39.89) 18.45 J 21.8 42.16] 12.80 [21.9 | 38.42 | 14.41 
22.6) 39.71 8.22 [22.6| 76.53| 9.49 }22.8| 40.22) 18.51 [22.8 | 42.47 | 12.72 | 22.9 | 38.88 14.18 
23.6'39.91 | 8.56 123.6| 77.36| 9.80 [23.71 40.54] 18.59 123.8  42.79| 12.66 [23.9 | 39.33 | 13.99 
24.6! 40.09| 8.90 24.61 78.12 | 10.10 | 24.7 40.85 | 18.68 | 24.8 | 43.10] 12.61 | 24.9 | 39.78 | 13.80 
25.6 40.26} 9.23 25.6 78.86 10.40 25.7: 41.16 18.77 125.8 | 43.40] 12.57 | 25.9 | 40.22 | 13.62 
26.6 40.42 9-55 | 26.6] 79.55 | 10.69 26.7 | 41.45 18.85 [26.8 | 43.68 | 12.53 [26.9 | 40.64 | 13.45 
27.6 | 40.58| 9.85 [27.6| 80.23] 10.97 | 27.7| 41.73| 18.94 127.8 | 43.95 | 12.50 | 27.9 | 41.05 | 13.30 
28.6 40.74] 10.15 | 28.6 | 80.93] 11.23 [28.7 | 42.01} 19.01 } 28.8 | 44.22] 12.45 128.9 | 41.45 | 13.13 
29.6: 40.91 | 10.44 J 29.6 | 81.67] 11.48 [29.7 | 42.29} 19.07 129.8 | 44.48] 12.38 ] 29.9 | 41.84 | 12.94 
30.6 - 41.10] 10.73 $30.6 | 82.45 | 11.74 | 30.7 | 42.58 | 19.11 $30.8 | 44.75 | 12.29 [30.8 | 42.24 | 12.72 
31.6 41.30 11.03 | 31.6 | 83.30] 12.00 1 31.7| 42.89] 19.14 | 31.8 | 45.04] 12.20 1 31.8 | 42.64 | 12.50 
32.6 41.51 | 11.34 [32.6 | 84.19 | 12.28 [32.7] 43.21 | 19.19 [32.8 | 45.35 | 12.11 132.8 | 43.07 | 12.27 
13.61 +13.57 49.20 +49.19 12.26 +12.22 11.84 +11.79 20.38 +20.36 
of 56™ 31°.244 fF rh 27™ 51°.07 45 8™ 349.697] 55 33™ 38%.985 6> 59™ 37°.82 
+85° 47’ 8.15 [1 +88° 50’ 1077.77 1 +85° 19% 23.58 1+85° 9! 19/11 +87° 11’ 21/',21 
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SEPTEMBER, 1912. 259 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


48 H. Cephei. | ~ Peloris) Groombridge 750. | Groombridge 944. | 51 H. Cephei. 
Mag. 4.5 Mag. 21 Mag. 6.7 Mag. 6.4 Mag. 5.3 


Mean| Right |Declina4Mean| Right | Decli- 
Solar} Ascen-| tion [Solar| Ascen-| nation 
Date.| sion. | North. [| Date.) sion. | North. 














h m ° e h m ° e h m ° , 

Sept. O 56 (+85 47 Dept.| 1 28 /+88 50 Bept.;/ 5 33|+85 9 Bept.| 659 /+8711 
3 oy I 8 a s or 8 an 

1.6:41.51] 11.34 | 1.6 24.19; 12.28 43.21 . 1.8| 45.35 | 12.11 | 1.8] 43.07 | 12.27 


43-54| 19.25 | 2.8] 45.67] 12.01 | 2.8 | 43.53 | 12.04 
43.88 | 19.32 | 3-8] 46.00] 11.93 | 3.8 | 44.03 | 11.82 


44.23 | 19.42 | 4.8 | 46.35 | 11.87 | 4.8 | 44.56) 11.62 


2.6'41.73| 11.67 | 2.6/25.10| 12.58 
3.6! 41 94] 12.03 | 3.6] 26.01 | 12.90 
4.6 42.14] 12.41 | 4.6/ 26.85 | 13.24 


| 
§-6 42.31 | 12.81 | 5.6| 27.61 | 13.62 


6.6| 42.45 | 13.21 | 6.6] 28.30] 13.99 
76 42.57| 13.60 | 7.6, 28.91 | 14.36 
8.6: 42.68 | 13.98 | 8.6 | 29.45 | 14.71 


44.58| 19.56 | 5.8) 46.70| 11.85 | 5.8] 45.10| 11.44 
44.91 | 19.72 | 6.8| 47.05 | 11.85 | 6.8| 45.64 | 11.28 
45.22| 19.89 | 7.8|47.38| 11.88 | 7.8) 46.18| 11.17 
45-50 | 20.06 2847.69 11.92 | 8.8| 46.68 | 11.07 


10.96 
10.83 


10.70 
10.55 


| 
45.78 | 20.22 | 9.8147.98| 11.95 | 9.81 47-16 
46.07 | 20.36 | 10.8 | 48.26| 11.97 10.8 | 47.61 
46.34] 20.49 | 11.8} 48.53] 11.96 [11.8 | 48.06 
46:62 20.60 712.8 | 48.81 | 11.93 | 12.8 | 48.50 


9.6| 42.78 14.34 | 9-6| 29.95 | 15.05 
10.6. 42.89 | 14.68 [10.6 | 30.47! 15.35 
11.6 | 43.01 15.00 [11.6 | 31.04] 15.66 
12.6! 43.15 | 15.32 | 12.6 | 31.68 | 15.96 


46.92; 20.69 13.8 | 49.12 11.89 113.8 | 48.95 | 10.38 
47.24 | 20.79 }14.7 | 49.44] 11.86 [14.8 | 49.44 | 10.19 
47.57 | 20.91 |15.7|49.77| 11.83 115-8 | 49.94 | 10.02 


-7|47.90| 21.05 10.7 | 50-11 11.81 116.8 | 50.47} 9.85 


13.6 | 43.31 15.65 |. 13.6) 32.37} 16.26 
14.6 | 43.48 | 16.00 [14.6 | 33.09 | 16.57 
15.6 | 43.66 16.36 }15.6| 33.84] 16.91 
16.5 | 43-52 16.74 | 16.6 | 34.58 | 17.28 


ee ed 

















17.5 | 43-96| 17.14 .6| 35.25 | 17.65 48.22 | 21.20 17.7 ' 50.46 11.81 $17.8! 51.01 | 9.69 
18.5 | 44.08 17.54 -6| 35.85 | 18.04 48.55 | 21.38 118.7 | 50.81] 11.83 $18.8) 51.57] 9.57 
19-5 | 44-18 17-95 .6 | 36.38| 18.43 48.85 | 21.57 19.7 | 51.15 11.88 J.19.8| 52.13] 9.47 
20.5 | 44.26 18.35 6 | 36.85 | 18.83 49.14; 21.78 70-7) $047 11.95 } 20.8 | 5§2.68| 9.38 
21.5 44.33] 18.75 -6 | 37-25 | 19.21 49.42 | 22.00 [21.7 | 51.78] 12.03 } 21.8| 53.21 | 9.32 
22.5 | 44.39 | 19.14 .6 | 37-61] 19.58 49.69 | 22.21 § 22.7 | 52.08 | 12.11 | 22.8 | §3.73| 9.26 
23-5 | 44-44 19.51 -6| 37.96] 19.93 49.95 | 22.42 | 23.7 | §2.37| 12.19 [23.8] 54.23| 9.20 
4-5 | 44-50 19.86 6 | 38.32] 20.28 50.20. 22.62 [24.7 | 52.65 | 12.26 | 24.8 | 54.72] 9.14 
25.5 | 44.56| 20.20 -5 | 38.69 | 20.62 50.46 | 22.80 [25.7 | 52.92] 12.33 §25.8/55.19| 9.06 
26.5 | 44.63 | 20.53 -5 | 39.09} 20.94 50.72; 22.95 126.7 | 53.20| 12.38 | 26.8] 55.65} 8.98 
27.5 | 44.72 | 20.87 -5 | 39-55 | 21.27 50.99 | 23.10 127.7 | 53.50| 12.41 [| 27.8/ 56.13| 8.88 
28.5 | 44.82 | 21.22 .§ | 40.06 | 21.61 51.28! 23.27 [28.7 | 53.80| 12.43 }28.8| 56.62, 8.78 

: 29.5 | 44-93 | 21.59 -§ | 40.61 | 21.97 51.58 | 23.45 129.7| 54.11 | 12.46 1 29.8|57.15| 8.66 
' 30.5 | 45-04} 21.99 5 | 41.15 | 22.34 §1.88 | 23.64 | 30.7 | 54.44] 12.50 | 30.8 57.70] 8.55 
| 31-5 '45-13| 22.41 -5 | 41.66| 22.74 §2.18| 23.85 131.7 | 54.78 | 12.57 131-8] 58.28] 8.44 
13.62 +13.58 49.32 749.31 12.26 +12.22 11.84 +11.79 20.37 +20.35 


oF 56™ 31°.244f 11> 27™ 51°.07 4> 8™ 34°.697] 5° 33™ 38.985] 6" sg™ 37°.82 
485° 47’ 87.15 | +88° 50’ 10.77 | +85° 19’ 23/758 | +85° 9’ 197.11 | 487° 11’ 21/21 
[Eph 12] 


260 


48 H. Cephel. 
Mag. 4.5 





Mean! Right | Declina 
Solar] Ascen- i 








h m ° c 
© 56|+85 47 
3 ” 
45.13| 22.41 
45.20| 22.84 
45-25 | 23.28 
45-27 | 23.72 


45-27 
45.26 
45-25 
45-25 


24.14 
24-54 
24.91 
25.26 


25.61 
25.96 
26.33 
26.71 


45.26 
45-29 
45-34 
45-40 


9.5 
10.5 
11.5 
12.5 


45-45 | 
45-48 | 
45-49: 
45.48 


13.5 
14.5 
15-5 
16.5 


27.10 
27.51 
27-93 
28.36 


28.78 
29.18 
29.56 
29.92 


45-45 
45-40! 
45.34 
45.27 


17-5 
18.5 
19:5 
20.5 


21.5 
22.5 
23.4 
24.4 


45.20 
45-13 
45.08 | 
45.05 


30.27 
30.61 
39-95 
31.30 





31.66 
32.02 
32.39 
32.78 


25-4, 45.04 
26.4 |45.03 
27.41 45.01 | 
284 44.98 
29.4: 44.94 33.20 
30.4144.88 33.62 
31.41 44-79 34-03 
32.4| 44.67 34.43 





13.62 +13.59 
oO? 56™ 31°.244 
+85° 47’ 8.15 


OCTOBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Q& Ursse Minoris. 
(Polarss.) 
Mag. 2.1 


Mean! Right | Declina 
Solar| Ascen-| tion 
Date.| sion. 





hm o ' 
1 28 /+88 50 
8 oe 
41.66] 22.74 
42.09 | 23.16 
42.43 | 23.60 
42 68 | 24.03 


Oct. 


1.5 
2.5 
3-5 
4.5 


42.84 
42.96 
43-07 
43-22 


35 
6.5 
7°5 
8.5 


24-45 
24.84 
25.21 
25.56 


9-5 
10.5 
11.5 
12.5 


43-43 
43.72 
44.05 
44.39 


25.91 
26.25 
26.61 


26.97 


13-5 
14.5 
15-5 
16.5 


44.70 
44.98 
45-19 
45-33 


27-37 
27.78 
28.20 
28.64 


17-5 
18.5 
19.5 
20.5 


45-40 
45-4! 
45.36 
45.27 


29.05 
29.45 
29.85 
30.24 


30.62 
39.97 
31.32 
31.66 


45.18 
45.10 
45.04 
45-04 


21.5 
22.5 
23.5 
24.5 


45.09 | 
26.5 | 45.18 
27.5 45.27 
28.5 | 45.33 


25.5 32.01 
32.38 
32.75 


33.16 


29-5 | 45-35 
39.5 ' 45-29 
31.5 | 45.12 
32.4 44.84 


33-57 
34.00 
34-43 
34.86 


49.44 +49.44 
15 27™ 51°.07 
+88° 50’ 10.77 





Groombridge 750. 
Mag. 6.7 


Mean| Right | Declina 
Solar| Ascen-| tion 


orth. | Date.| sion. | North. 





h m ° ’ 

Oct.| 4 8/+85 19 
8s 0 

§2.18| 23.85 

52-49] 24.09 

52-79 | 24-35 

53-07 | 24.63 


53-33 
53-56 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


24.93 
25.20 
25.46 
25.70 


53-78 
54.00 


9.6 
10.6 
11.6 
12.6 


54-23 
54-47 
54.72 
54-99 


25.92 
26.12 


26.34 
26.56 


13.6 
14.6 
15.6 
16.6 


26.79 
27.05 
27-33 
27.63 


55-27 
55-54 
55.81 
56.06 


17.6 
18.6 
19.6 
20.6 


56.30 | 
56.53 
56.73 | 
56.92 | 


27-93 
28.25 
28.56 
28.86 


21.6/57.11 29.16 
22.6] 57.29! 29.44 
23.6157.48| 29.71 
24.6 ' 57.67 29.96 





25.6 57.87 | 30.21 
26.6 | §8.08 | 30.47 
27.6 | 58.31 1 30.74 
28.61 58.54: 31.03 





29.6 58.76' 31.34 
30.6 58.97] 31.69 
31.6; 59.18! 32.06 
32.6 


5 
59.36 32.43 


12.27. +12.23 

40 8™ 34°.697 

+85° 19’ 23'7.58 
{Eph 12] 


Groombridge 944. 
Mag. 6.4 


Right | Declina 
Ascen-| tion 
sion. | North. 


Date. 


h m o ¢ 
533|+85 9 
8 or 
54-78 | 12.57 
55-13] 12.66 
55-48 | 12.79 
§5-80| 12.94 


Oct. 


56.11 


56.40 
56.68 


56.94 


13.09 
13.25 
13.39 
13.52 


13.63 
13.72 
13.80 
13.89 


§7.21 
57-49 
57-78 
58.09 


58.41 
58.73 
59-05 
59-37 | 


13-99 
14.11 
14.25 
14.42 


14.61 
14.81 
15.01 
15.21 


59.67 
59.96 
60.24 
60.50 


17-7 
18.7 
19.7 
20.7 


21.6 
22.6 
23.6 
24.6 


60.75 
61.00 
61.25 
61.50 


15.41 
15.60 
15-77 

, 15.93 

61.76 

62.03 

62.31 

62.60 


25.6, 
26.6 
27.6 
28.6: 


16.07 
16.21 
16.37 
| 16.55 








29.6 | 62.90] 16.75 


30.6 | 63.20] 16.97 
31.6 | 63.49 | 17.22 
32-6 | 63.75 | 17-49 





11.84 +11.80 
5> 33™ 38*.985 
+85° 9! 19/11 


51 H. Ce 
Mag. | 


Mean 
Solar 
Date. 





h m 
659 


58.28 
58.89 
59-S5C 
60.09 


Oct. 


1.8 
2.8 
3.8 
4.8 


60.66 
61.20 
61.71 
62.20 


5.8 
6.7 
7:7 
8.7 


62.68 


63.17 
63.68 
64.22 


9:7 
10.7 
11.7 
12.7 


64.77 
65.34 
65.93 
66.51 


13.7 
14.7 
15.7 
16.7 


67.08 
18.7 | 67.64 
19.7 | 68.19 
20.7 | 68.72 


17-7 


69.21 
69.68 
70.16 
70.64 


21.7 
22.7 
23-7! 
24.7 


25-7 
26.7 
27.7" 
28.7 


71.13 
71.64 
72.17 
72.72 


29.7 
30.7 
31.7 
32.7, 


73-30 
73-90 
74.48 
75-03 


20.37 
6" 59™ 
+87° 11’ 


NOVEMBER, 1912. 261 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 











@ Urse Minoris. 
(Polarts.) 
Mag. 2.1 


43 H. Cephei. 
Mag. 4.5 


Groombridge 760. | Groombridge 944.] 51 H. Cephei. 
Mag. 6.7 Mag. 6.4 Mag. §.3 


Mean: Right Declina4 Mean| Right | Declina-j Mean| Right | Declina-jMean| Right |Declina-]Mean| Right | Decli- 
tion Solar} Ascen-; tion [Solar|Ascen-| tion [Solar|Ascen-| tion Solar | Ascen-/ nation 
ote| alone .| sion. | North. | Date.| sion. | North. | Date.| sion. | North. | Date.| sion. | North. 



























hm nd h m o 7 hm o 7 hm o 7° hm o 
Novi 0 56|+85 47 INov.| 1 28/+88 somNov.| 4 8/+85 19 INov.| 5 34/+85 gINov.| 7 O([+8711 
a” 8 ia 8 Mt 8 os 8 Mt 




























1.4| 44.84| 34.86 | 1.6] 59.36] 32.43 | 1.6| 3.75 | 17-49 | 1.7|15.03| 9.02 
2.4| 44.52] 35.25 2.6 59.51 | 32.80 | 2.6] 4.00 | 17.76 § 2.7/ 15.55] 9.17 
3.41 44.18] 35.64 | 3.6] 59.66/ 33.15 | 3.6] 4.23 | 18.02 | 3.7] 16.04] 9.33 
4.4 | 43-86| 35.99 | 4-5|59-79| 33-47 | 4.6] 4.44 | 18.27 | 4.7) 16.51) 9.47 


8 
44-67 | 34.43 
44.54| 34-81 
44.40 | 35.16 
44-27 | 35-49 


5-4| 43-57 | 36.34 | 5-5| 59-92] 33-77 | 5-6| 4.65 | 18.50 | 5.7) 16.96) 9.59 
6.4 | 43.34| 36.66 | 6.5 | 60.06| 34.06 | 6.6] 4.86 | 18.70 | 6.7|17.40| 9.69 
7.4|43.18| 36.98 | 7.5 | 60.21] 34.33 | 7-6] 5.09 | 18.89 | 7.7/17.85| 9.78 
8.41 43.05 | 37.33 | 8.5 | 60.37] 34.63 | 8.6] 5.32 | 19.08 | 8.7/ 18.34] 9.87 


44.15} 35.80 
44.05 | 36.11 
43-97 | 36.43 
143.91 | 36.76 


5-4 
64 
7-4 
8.4 


9-4 | 42.92 | 37-70 | 9.5 | 60.55 | 34.94 | 9-6] 5.56 | 19.29 J 9.7) 18.84 9.95 
10.4 | 42.76| 38.08 [10.5 | 60.72 | 35.25 $10.6/ 5.81 | 19.51 [10.7 | 19.34 | 10.04 
11.4] 42.53| 38.47 [11.5 | 60.89] 35.58 J 11.6| 6.07 | 19.75 J. 11.6| 19.86| 10.16 
12.4 | 42.23 | 38.85 [12.5 | 61.05 | 35.93 [12.6] 6.32 | 20.02 | 12.6/ 20.39 | 10.30 


9-4 | 43-84 | 37-11 
10.4 | 43-75 | 37-46 
11.4 | 43-64 | 37.83 
12.4 | 43-51 | 38.21 


13.4] 41.85 | 39.25 113.5 | 61.19 | 36.30 113.6| 6.56 | 20.30 | 13.6] 20.91 | 10.46 
14.4] 41.41 | 39.64 114.5 | 61.32 | 36.69 }14.6| 6.79 | 20.60 J. 14.6 | 21.41 | 10.64 
15.4| 40.91 | 40.01 }15.5 | 61.43 | 37.06 |. 15.6| 7.00 | 20.90 $15.6 | 21.89 | 10.84 
16.4 | 40.37] 40.36 116.5 | 61.53 | 37.42 [16.6| 7.19 | 21.21 1 16.6; 22.35 | 11.05 


13-4 | 43-37 | 38.58 
14-4 | 43-21 | 38.93 
15-4 | 43-03 | 39.27 
16.4 | 42 84) 39.59 


17-4 | 42.65 | 39.89 
18.4 | 42.47 | 40.17 
19.4 | 42.30 | 40.44 
20.4 | 42.15 | 40.71 





17.4| 39-81 | 40.70 117.5 | 61 61 | 37.78 §17.6| 7.37 | 21.51 [17.6| 22.78 | 11.25 
18.4 | 39.26] 41.02 [18.5 | 61.68} 38 12 § 18.6) 7.54 | 21.80 | 18.6 23-19 | 11.44 
19.4 | 38.74] 41.31 [19.5 | 61.74| 38.46 1 19.6| 7.70 | 22.08 [19.6 | 23.58 | 11.64 
20.4 | 38.26| 41.61 | 20.5 | 61.82 | 38.78 | 20.6| 7.86 | 22.34 | 20.6; 23.96 | 11.81 





21.4 
22.4 
23.4 
24-4 


21.4| 37-83 | 41.91 21.5 | 61.90 39.07 ]21.6| 8.02 | 22.58 [21.6 24.35 | 11.98 
22.41 37-43 42.21 [22.5 | 62.00] 39.37 | 22.6| 8.19 | 22.82 | 22.6 | 24.75 | 12.13 
23.4 37.05 | 42.53 123.5 | 62.10| 39.68 923 6) 8.38 | 23.07 [23.6| 25.17 | 12.27 
24.4| 36.67 42.85 124.5 '62.22| 40.00 ] 24.6] 8.58 | 23.32 124.6 | 25.63 | 12.41 


42.01 40.97 
41.87 : 41.24 
‘41.74 41.53 
41.60! 41.84 











25.4|36.26 43.20 125.5 | 62.34| 40.35 25.6) 8.79 | 23.59 125.6, 26.10| 12.59 
26.4 35-76 ' 43.56 | 26.5 | 62.44 | 40.72 126.6] 9.00 | 23.89 | 26.6 | 26.58 | 12.79 
27.4| 35-17 43-93 127-5 | 62.53] 41-11 [27.5 | 9.19 | 24.22 [27.6] 27.05 | 13.02 
28.4| 34.49 44.28 [28.5 |62.60| 41.51 [28.5 | 9.37 | 24.57 | 28.6 | 27.50| 13.27 
| 
29.4| 33-73 44.62 | 29.5 | 62.65 | 41.90 [29.5 | 9.53 | 24.93 ] 29-6 | 27.93 | 13-54 
30.4 | 32.92 , 44.93 [30.5 | 62.67 | 42.30 J 30.5 | 9.66 | 25.28 | 30.6 | 28.32 | 13.81 
31.4 32.12 | 45.21 31.5 | 62.67 42.65 [31.5 | 9.77 | 25.62 1 31.6| 28.67 | 14.08 


25.4 | 41.45} 42.16 
26.4 | 41.27 | 42.49 
27.4; 41.07 42.82 
28.4 | 40.85 | 43.14 


29.3 40.61 | 43.43 
90.3 | 40.36 | 43.68 
31.3 | 40.11 | 43.90 





13.63 +13.60 
oO" 562 31°.244 
485° 47’ = 8.15 


49.59 +49.58 12.28 +12.23 11.84 +11.80 20.37 +20.35 

15 27™ 51°.07 45 8™ 34*.697] 5° 337 38°.985 65 59™ 37*.82 

+88° 50’ 10.77 14+85° 19! 23/758 $+85° 9! 19/711 +87° 11’ 21/.21 
[Eph 12] 
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43 H, Cephei. 
Mag. 4.5 





Mean] Right | Declina 
Solar] Ascen- i 








8 or 

43-90 
44.10 
44.30 
44.53 


44-77 
45.01 
45.26 
45-51 


45-76 
46.02 
46.27 
46.49 


46.69 
46.87 
47-93 
47.18 
17-3 - 36.35 : 
18.3, 36.11 
19.3 | 35-88 | 
20.3 | 35.66 


47-32 
47-44 
47-57 
47.72 








21.3 35-45. 
22.3 | 35-23: 48.05 
23-3 | 34-99 | 48.23 
24.3 34.72 48.41 
25:3 34-43. 
26.3 34-12 | 
27.3 | 33.80. 
28.3 33.48 


47.88 





48.59 
48.75 
48.88 


48.98 


29-3 33-17 
30.3 32.88 
| 32.61 


3r3 
32.3 ! 32.36 


49.05 
49.10 
49.14 
49.19 





13.64 +13.60 
oO 56™ 317.244 
+85° 47’ = 87.15 


DECEMBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Urse Minoris. 
(Polarss.) 
Mag. 2.1 


Mean/| Right | Declina 
Solar | Ascen-| tion 
Date.) sion. North. 





h m o ” 
I 28 |+88 50 
8 ou 
32.12] 45.21 
31.37 | 45-47 
30.67 | 45.72 
30.05 | 45-96 


46.21 
46.47 
46.74 
47.04 


Dec. 


1.4 
2.4 
3-4 
4-4 


5-4 
6.4 
7-3 
8.3 


29.47 
28.90 
28.32 
27.68 


26.98 
26.20 
25-35 
24-45 


9-3 
10.3 


11.3 
12.3 


47-34 
47-63 
47.91 
48.19 


48.43 
48.69 
48.90 
49.10 


13.3 
14.3 
15-3 
16.3 


23.51 
22.55 
21.58 
20.64 


17.3! 19.73 | 49.27 
18.3 | 18.88] 49.45 
19.3 | 18.09 | 49.63 
20.3 | 17.33 | 49.81 


21.3 | 16.58 
22.3|) 15.81 
ned eae 


49-99 
50.21 
50.44 
24.3! 14.08 | 50.67 
25.3 13.08 
26.3 - 12.00 
27.3 10.87 
28.3: 9.75 


50.90 
§1.10 
§1.30 
51.46 


29.3 | 8.66 
30.3: 7-62 
31.3 | 6.65 
32-3 5-75 


51-59 
51.70 
51-79 
51.88 


49.69 +49.68 
15 27™ 51°.07 
+88° 50’ 107.77 


Groombridge 750. 





9:5 
10.5 


11.4 
12.4 


13.4 
14.4 
15.4 
16.4 


17.4 
18.4 
19.4 
20.4 


21.4 
22.4 
23.4 
24.4 


25.4 
26.4 
27-4 
28.4 


29.4 
30.4 
31.4 
32.4 








Mag. 6.7 


+85 19 
42.65 
42-99 
43.30 
43.60 


43.91 
44.22 
44.54 
44.77 


45.22 
45-59 
45-97 
46.36 


46.72 
47-07 
47-42 
47-74 


2.64 
2.58 
2.54 
2.51 


48.04 
48.32 
48.60 
48.89 


49.18 
49.48 
49.81 
50.16 


2.48 
2.46 
2.45 
2.40 | 
2.34 ' 
2.26 | 50.89 
2.16 | 51.24 
2.03 | 51.56 
| 


59-53 





1.90 | 51.86 
1.77 | 52.13 
1.65 | 52.38 


1.55 | 52.62 


12.28 +12.24 


4h 


8™ 34°.697 


+85° 19’ 23/’.58 


[Eph 12] 


Groombridge 944. 


Mag. 6.4 


10.35 


10.49 
10.63 


10.77 


10.90 
11.01% 


It.10 


10.5 
II.5 
12.5 


13.5 
14.5 
15.5 
16.5 


11.17 
11.23 
11.28 
11.32 


17.5 | 11.35 


18.5 


19.5 
20.5 


11.39 


11.44 
11.50 


21.5 | 11.56 
22.5 | 11.63 
23.5 | 11.71 
24.5 | 11.78 


11.84 
11.87 
11.88 
11.87 


25-5 
26.5 
27-5 
28.5 


11.85 
11.82 
11.78 
11.75 | 35-54 


29.5 
30.5 
31.5 
32-5 





11.85 +11.80 
55 33™ 38°.985 
+85° 9! 19/.11 








14.08 
14.34 
14-57 
14.78 


14.98 
15.18 
15.38 
15.60 


15.85 
16.12 
16.41 
16.71 


17.02 
17-33 
17.65 
17-95 


15.6 
16.6 


17.6 
18.5 
19-5 
20.5 


33-71 | 18.23 
33-92 | 18.49 
34.13 | 18.74 
34.36 | 18.99 


21.5 | 34.62 | 
22.5 | 34-90 
23.5 | 35.18 
24-5 35-47 


19.23 
19.49 
19.77 
20.07 


25-5 | 35-74 | 20.41 
26.5 | 35-97 | 20.75 
27.5 36.17 lar.12 
28.5 | 36.33 | 21.48 


29.5 | 36.47 | 21.81 
30.5 | 36.57 | 22.13 
31.5 | 36.66 122.42 
32.5 | 36.76 : 22.69 


20.39 +20.36 


6° 59" 37°.82 
+87° 11’ 2177.21 


JANUARY, 1912. 263 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





Groombridge 1119.]. 1 H. Draconis. 30 H. Camelop. Bradley 1672. {Groombridge 2283. 
Mag. 7.0 Mag. 4.6 Mag. 5.3 Mag. 6.3 Mag. 7.2 





bo Dectina Mean| Right |Declina4Mean| Right |Decling4Mean| Right |Declina4{Mean| Right | Decli- 
Solar|Ascen-| tion [Solar|Ascen-| tion [JSolar|Ascen-| tion [Solar| Ascen-| nation 
= Date.| sion. | Norik. | Date.| sion. | North. | Date.| sion. | North. | Date.| sion. | North. 

0.6 




















h m ° ‘ h m ° , h m °o «6° 


hm o 7 
8 11/488 53] Jan.) 9 24|+81 42] Jan.| 10 20|+83 Of Jan.) 12 14/488 10] Jan. 15 5 +8733 
Ld 8 o 8 oe 8 (LA 
54.44 54.95 . . . 0.7 | 35.69| 13.92 | 0.7| 46.41 | 57.99 | 0.8 | 10.72 | 60.15 
1.6|55-14, 55-18 1.7 | 35-86| 13.98 | 1.7|47.04| 57.90 | 1.8] 10.99 | 59.90 


2.6/55-91| 55.41 2.6| 36.04| 14.04 F 2.7|47.72| 57.82 } 2.8) 11.28) 59.63 
3.6 | 56.73 | 55-66 3.6| 36.23] 14.12 | 3.7| 48.44 57.75 | 3.8] 11.60] 59.34 


4.6| 36.43] 14.21 | 4.7| 49.21] 57.69 | 4.8] 11.96] 59.04 
5.6| 36.63| 14.33 | 5-7] 50.02| 57.65 | 5.8) 12.37| 58.74 
6.6 | 36.83] 14.48 | 6.7| 50.85) 57.63 | 6.8) 12.82] 58.46 


7.6] 37.03| 14.67 | 7.7/ 51.67] 57.63 | 7.8| 13.29] 58.21 


§.6 | 58.36, 56.23 
6.5 | 59.08 | 56.55 
7-§| 59-70, 56.88 


| 
£6| 58.36; 55-93 


8.6] 37.21] 14.87 | 8.7| 52.45] 57.67 | 8.8) 13.78] 57.99 
9-6 | 37-37| 15-06 | 9.7) 53-18} 57-73 | 9.8) 14.26) 57.79 
10.6 | 37.52| 15.25 } 10.7 | 53.86] 57.79 | 10.8 | 14.70/ 57.61 
11.6| 37.66] 15.44 J 11.7|54.50| 57.84 [11.8] 15.12] 57.45 


8.5 | 60.22 | 57.22 
9.5 | 60.64 57-55 
10.5 | 61.01 | 57.87 
11.§ | 61.35 | 58.16 





12.6 | 37:79| 15.61 [12.7} 55.12] 57-89 [12.8] 15.52] 57.29 
13.6 | 37.92| 15-77 [13-7] 55-73] 57-92 | 13-8| 15-91 | 57-14 
14.6} 38.06| 15.92 [14.7 | 56.36] 57.95 |.14.8| 16.29 | 56.97 
15.6| 38.20] 16.08 115.7] 57.00] 57.98 [15.8| 16.68 ; 56.78 


12.5 | 61.69| 58.44 
13.5 62.04 | 58.70 
14-5 | 62.43 58.97 
15.5 | 62.85 | 59.25 








16.5 | 63.30 59-53 16.6 | 38.36 16.24 | 16.7 | 57.67| 58.01 [16.8 17.09 | 56.58 
17.5 | 63-75 | 59.83 17.6 | 38.52] 16.41 717.7 | 58.37] 58.05 117.8) 17.53 | 56.38 
18.5 | 64.19 | 60.15 18.6| 38.69 16.60 [18.7 | 59.11 | 58.10 [18.8 | 18.00} 56.18 
19-5 64.61 | 60.49 19.6, 38.85 | 16.81 9.19.7 | 59.87] 58.17 [19.8 18.49 | 55-98 
20.5 64.98 | 60.84 20.6 | 39.01 | 17.04 | 20.7 | 60.64 | 58.25 | 20.8} 19.01 | 55.79 
21.5 | 65.27} 61.20 21.6| 39.17 | 17-28 [21.7 | 61.40| 58.35 [21.8] 19.55 | 55.63 
22.5 ,65.48| 61.57 22.6! 39.31] 17.54 |. 22.7| 62.14] 58.48 $22.8] 20.10/ 55.49 





23.5 | 65.62 | 61.93 


24.6 | 39.56 18.08 § 24.7 | 63.48] 58.79 [24.8] 21.17 | 55.28 


23.6, 39.44 17.81 123.7 | 62.84| 58.63 [23.8 20.641 84.37 
24.5 | 65.68 | 62.27 


25.5 | 65.69 | 62.59 25.6 | 39.65) 18.34 [25.7 | 64.07] 58.94 [25.8 | 21.67 | 55.20 
26.5 | 65.69 ; 62.89 26.6 39.75 | 18.58 | 26.7 | 64.62| 59.08 [26.8 | 22.13] 55.13 
27.5 |65.70| 63.17 27.6 39.84] 18.80 } 27.7] 65.15 | 59.21 127.8] 22.57 | 55.06 
28.5 | 65.77 63.44 28.6 | 39.94| 19.00 J 28.7 | 65.67] 59.33 128.8 | 22.99 | 54.97 





29.6 | 40.05 | 19.20 | 29.7 | 66.22] 59.42 | 29.8/ 23.40| 54.86 
30.6 | 40.17} 19.40 1 30.7 | 66.83 | 59.51 | 30.8 | 23.83 | 54.74 
31.6 | 40.30| 19.61 131.6] 67.47| 59.61 131.8] 24.29 | 54.60 
32.6 | 40.43 19.84 132.6] 68.15 | 59.72 [32.8 | 24.80] 54.46 


29.5: 65.91 | 63.71 
30.5 | 66.10] 63.99 
31.5 | 66.31 | 64.29 
32.5 | 66.51 | 64.62 





52.08 +52.07 6.94 +6.87 8.21 +8.15 31.53. +31.52 23.55 +23.52 

8° 10™ 44°.772 9g" 247 37°.695 | 10° 20™ 265.885] 125 147 26°.635] 15° 5™ 18%.999 

+88° 53’ 557.27 1 4+81° 42’ 59/781 | +83° Of 25.01 §+88° 11’ 15/7.83 14+87° 34’ 19/7.83 
[Eph 12] 


264 


Groombridge 1119. 
Mag. 7.0 





h m 


8 11 


8 
66.51 
66.66 
66.71 
66.65 


Feb. 


1.5 
2.5 
3-5 
4-5 


66.50 
66.27 
65.99 
65.70 


5:5 
6.5 
7°5 
8.5 


65.42 
65.18 
64.97 
64.79 


9-5 
10.5 


11.4 
12.4 


13.4 | 64.62 
14.4 | 64.44 
15-4 64.24 
16.4 | 64.00 
17.4 | 63.71 
18.4 | 63.33 
19.4. 62.88 
20.4 | 62.36 





21.4 | 61.78 | 
22.4) 61.16! 
23.4 | 60.56 
24.4 60.00 


25-4 59-50 
26.4 | 59-07 

27.4 58.68 | 
28.4 | 58.30) 
29.4 | 57-88 | 
30.4 | 57-40 


52.21 


8.41 
8.72 
9.04 
9.38 


9-72 
10.06 
10.40 
10.72 


11.02 
11.30 


11.55 
11.78 


12.00 
12.2 

12.48 
12.76 


13.05 


13-35 


+52.20 


85 10o™ 44".772 
+88° 53’ 55/’.27 


FEBRUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





h m ° 


Feb.| 9 24|+81 43 


8 oe 
1.5149.31| 0.63 
2.5 | 49.38} 0.94 
3-5 | 49-45] 1.26 
4.5 |49.50| 1.60 


5-5 | 49-54 
6.5 | 49-57 
7-5 | 49-59 
8.5 | 49.60 


1.94 
2.27 
2.58 
2.87 


9-5 | 49.61 
10.5 | 49.63 
11.5 | 49.65 
2-5 49:67 


3-15 
3.42 
3.68 
3-95 


13.5 | 49.70 
14.5 ' 49-73 
15.5 | 49.76 
16.5 49.78 


4-23 
4.52 
4.82 
5-14 


5-48 
5.83 
6.19 


6.53 


17.5 | 49.80 
18.5 | 49.81 
19.5 49.81 
20.5 | 49.80 | 


6.85 
7-15 
7-43 
7-69 


21.51 49.77 | 
22.5! 49.74 | 
23.5| 49-71 | 
24.5 49.68, 


| 
25.5) 49-66; 7.93 
20.5 | 49-05 | 8.18 
27.5'49.64| 8.45 
78.5] 49-64 8.74 


29.5 | 49.63| 9.04 
30.4 | 49.62. 9.36 


6.94 





+6.87 


g” 24™ 37°.695 


+81° 42’ 59/'.81 








h m 


Feb.| 10 20'+83 of Feb. 


§$ 
409.43 
40.56 
40.68 
40.79 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.5 


40.88 


40.96 
41.02 


41.07 


41.12 
41.18 
41.24 
41.31 


9:5 
10.5 
11.5 
12.5 


41.38 
41.45 
41-53) 
41.60 


13-5 
14.5 
15-5 
16.5 


41.67 
41.73 
41.77 
41.80 


17-5 
18.5 
19.5 
20.5 





| 
21.5' 41.81 
22.5: 41.82 
23.5 | 41.82 
24.5 41.83 


25.5! 41.84 
26.5 | 41.86 
27.5 | 41.89 
28.5 | 41.92 


29-5] 41-95 
30.5 | 41.98 


8.21 









° e 


19.84 
20.11 


20.40 
20.71 


21.02 
21.34 
21.64 
21.92 


22.19 
22.45 
22.71 
22.97 


23.23 
23.50 
23.79 
24.10 


24.43 
24.77 
25.11 
25-45 


25.78 
26.10 
26.40 
26.67 


26.92 
27.17 
27-44 
27.72 


28.02 
28.35 


+8.15 


10° 20" 269.885 


+83° 


Oo’ 25/.01 
[Eph 12] 


Mean 
Solar 


Bradley 1673. . 
Mag. 6.3 


Right | Declina 
Ascen-] tion 


Date.| sion. | North. 





hm 


$s 
8.15 
8.85 
9-53 
10.19 


1.6 
2.6 
3.6 
4.6 


10.87 
11.36 
11.85 
12.31 


5.6 
6.6 
7.6 
8.6 


12.76 
13.20 
13.66 
14.13 


9.6 
10.6 
11.6 
12.6 


13.6 
14.6 
15.6! 
16.6 | 


14.63 
15.16 
15.70 
16.25 





17.6 | 16.80 
18.6; 17.33 
19.6! 17.81 
20.6, 18.24 


21.6. 18.63 
22.6 18.95 
23.6: 19.23 
24.6) 19.50 


25.61 19.78 
26.6 | 20.09 
27.6 | 20.44 
28.6 | 20.84 


21.26 
21.68 


29.6 
30.6 





31.56 


9° e 


12 15 |+88 10 


59-72 
59.86 
60.03 
60.23 


60.44 
60.66 
60.88 
61.10 


61.3! 
61.51 
61.70 
61.88 


62.07 
62.26 
62.46 
62.68 


62.92 
63.18 
63.46 
63.76 


64.05 
64.33 
64.60 
64.85 


65.08 
65.30 
65.52 
65.75 


66.00 
66.27 


$31.54 


12" 14™ 26°.635 
+88° x1’ 15/'.83 


Mag. 7.2 


Mean| Right | Deci- 
Solar | Ascen-/ nations 
Date. 


sion. | North. 








h m o 8° 


15 5 |+87 33 
8 oF 
24-80 | 54.46 
25-35 | 54-34 
25-93 | 54-25 
26.51 | 54.19 


Feb. 


1.8 
2.8 
3.8 
4.8 


27.08 | 54.16 
27.63 | 54-14 
28.15 | 54.14 
28.64 | 54-15 


5.8 
6.7 
7-7 
8.7 


29.10 | 54.16 
29.58 | 54.16 
30.00 | 54.16 
30.46 | 54.14 


9:7 
10.7 
11.7 
12.7 


13.7 | 30.94 | 54-15 
14.7 | 31-45 | §4.09 
15.7 | 31.98 | 54.07 
16.7 | 32.53 | 54.06 


| 
33-10 ' 54.08 
33-68 ' 54.10 
34-25 | 54.15 
34.80 | 54.23 


17-7 
18.7 
19.7 
20.7 


21.7: 35-32! 54.33 
22.7'35.81 | 54-43 
23.7! 36.26 54.54 
24.7 | 36.68 ! 54.64 


25-7 | 37-09 | 54.72 
26.7 | 37.50! §4.78 
27-7 | 37-93 | 54.83 
28.7 | 38.39 | 54.88 


29.7 | 38.89 | 54-92 
30.7 | 39-42 | 54.99 


23-54 +23.52 
15> 5™ 18*.999 
+87° 34’ 19/’.83 


13-35 
13.65 
13.94 
14.21 





2.4.) 56.82 


56.14 
55-37 


3-4 
44 





14.46 
14.69 
14.90 
15.09 


5-4; 54-56 
6.4 | 53-72 
7-4| 52.89 
8.4) 52.10 


9-4 | 51-34 
10.4 | 50.61 
11.41 49.91 
12.4 | 49.23 


15.27 
15.46 
15.66 
15.87 


16.09 
16.32 
16.56 


16.79 


13-4 | 48.54 
14-4, 47-83 
1§-4 | 47-07 
16.4 | 46.25 


17-4| 45-36 
18.4 | 44.39 
19-3 | 43-37 
20.3 | 42.33 


17.02 
17.24 
17-43 
17.60 


21.3| 41.29 
22.3 | 40.28 
23-3 | 39-34 
24.3 | 38.48 


17-75 
17.87 
17.98 
18.08 


18.19 
18.32 


18.47 
18.63 


25.3 | 37-66 
26.3 | 36.88 
27.3 | 36.09 - 
28.3 | 35.26 


18.80 
18.96 
19.11 
19.24 


29-3 | 34-35 
8-3} 33-35 
31.3 | 32.27 
32.3 | 31-14 


52.32 +52.30 
# 10" 44°.772 
488° 53’ 55.27 





MARCH, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 H. Draconis. 
Mag. 4.6 


Mean| Right | Declina 
Solar} Ascen-| tion 
Date.) sion. | North. 





h m ° , 
9 24 +81 43 
r} ow 

1.4| 49.62] 9.36 
2.4'49.60| 9.69 
3-4|49.56| 10.03 
4-4/1 49-51 | 10.35 


Mar. 


10.65 


10.93 
11.19 


11.44 


5-41 49-45 
6.4 | 49.38 
7-4| 49-31 
8.4 | 49.24 


11.68 
11.92 
12.17 
12.42 


9-4] 49.18 
10.4 | 49.12 
11.4 | 49.07 
12.4 | 49.02 


12.68 
12.96 
13.25 
13-55 


13.4 | 48.97 
14.4 | 48.92 
15.4; 48.86 
16.4 | 48.80 


13.84 
14.13 
14.40 
14.65 


17.4 | 48.72 
18.4 48.63 | 
19.4 | 48.53 | 
20.4 | 48.43 


14.88 


15.09 
15.28 


15.46 


21.4 | 48.32 
22.4 | 48.22 
23-4: 48.12 
24.4 | 48.03 | 


15.63 
15.82 
16.03 
16.27 


254| 47.96| 
26.4 | 47.89 | 
27.4| 47.82 
28.4147.75 


16.52 
16.77 
17.00 
17.21 


29.4 | 47.67 
30.4 | 47-57 
31.4 | 47-46 
32-41 47-34 


6.94 +6.87 
g> 24™ 37°.695 
+81° 42’ 50/’.81 


80 H. Camelop. 
Mag. 5.3 


Bradley 1672. 
Mag. 6.3 


Mean} Right | Declina-iMean| Right | Declina 
Solar Solar 


Ascen-| tion 


Date.) sion. | North. | Date.) sion. 





h m ° ‘ 

Mar. 
8 LA 

41.98} 28.35 

41.99} 28.69 

41.99| 29.04 

41.97| 29.38 


1.5 
2.5 
3-5 
4-5 


5-5 
6.5 
7°5 
8.5 


41.94 
41.90 
41.86 
41.82 


29.71 
30.02 
30.31 
39.59 


30.85 
31.12 
31.39 
31.67 


41.78 
41.74 
41.71 
41.69 


41.67 
41.65 
41.62 


41.58 


9-5 
10.5 
11.5 
12.5 


31.96 
32.26 
32-57 
32.89 


13-5 
14.5 
15.4 
16.4 


17-4| 41.53 
18.4 | 41.47 
19.4, 41.40 
20.4 | 41.32 


33-22 
33-55 
33-87 
34-17 


21.4] 41.23 
22.4] 41.14 
23-4 | 41.05 
24.4 | 40.98 


34-44 
34.69 
34.92 
35-14 


35-36 
35.60 
35-85 
36.12 


25.4| 40.91 

26.4 | 40.85 ; 
27.4.40.79 | 
28.4 | 40.73 | 


29.4 | 40.66 36.41 
30.4 | 40.58] 36.70 
31.4 1043 | 37-00 
32.4 | 40.37 | 37-27 


8.22 +8.16 

10° 207 26°.885 

+83° Of 25//.01 
[Eph 12] 





10 20/+83 of Mar. 


tion 
North. 


Ascen- 





h m ° , 
12 15 |+88 11 


8 o 
21.68] 6.27 
22.07] 6.57 


22.40] 6.90 
22.68) 7.23 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.5 


7°55 
7-87 
8.18 
8.48 


22.90 
23.06 
23.20 
23-33 


8.76 
9.03 
9.30 
9-57 


23.46 
23.60 
23-77 
23-97 


9:5 
10.5 
11.5 
12.5 


24.18 
24.40 
24.62 
24.82 


9.85 
10.14 


10.45 
10.78 


13-5 
14.5 
15-5 
16.5 


24.98 
25.09 
25.15 
25.15 


17-5 
18.5 
19.5 
20.5 


11.13 
11.49 
11.84 
12.18 


21.5 
22.5 
23.5 
24.5 


12.50 
12.81 
13.10 
13-37 


25.10 
25.02 
24.94 
24.89 


24.88 
24.91 
24.97 
25.04 


13.63 
13.88 
14.15 
14.46 


25-5 
26.5 
27-5 
28.5 


29-5 
39-5 | 
31-5 
32-5 


25.09 
25.10 
25.05 
24.92 


14.79 
15.13 
1§-47 
15.81 





31.59 +31.58 
122 14™ 26°.635 
+88° 11’ 15/7.83 


265 


froom bridge 2283. 
Mag, 7.2 


Mean} Right | Decli- 
Solar | Ascen-| nation 
Date.| sion. | Nortk. 








hm o 7 
15 5|+8733 
8 a 
39-42 | 54-99 
39-96 | 55.10 
40.49 | 55-23 
40.99 | 55-39 


Mar. 


1.7 
2.7 
3-7 
4.7 


41.46 
41.89 
42.29 
42.67 


5-7 
6.7 
7-7 
8.7 


§5-57 
55.76 
55-95 
56.12 


56.28 
56.44 
56.59 
56.73 


43.04 
43.42 
43.81 
44.21 


9-7 
10.7 
11.7 
12.7 


56.87 
57.02 
57-18 
57-36 


44.63 
45.07 
45-52 
45-98 


13.7 
14.6 
15.6 
16.6 


57-56 
57-79 
58.04 
58.30 


17.6! 46.43 
18.6 | 46.87 
19.6 | 47.27 
20.6 | 47.63 


58.55 
58.80 
59.03 
59.25 


21.6. 47.95 
22.61 48.24 
23.6: 48.50 
24.6 | 48.75 


25.6 | 49.02 
26.6 | 49.32 
27.6} 49.65 
28.6 ' 50.00 


59-45 
59-63 
59.81 
60.01 


29.6! 50.37 60.23 
30.6 | 50.73 | 60.48 
31.6| §1.07 | 60.75 
32.6 | 51.37 | 61.04 





23-5§ +23.52 
15" 5™ 18%.999 
+87° 34’ 197.83 


266 APRIL, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 1119.] 1 H. Draconis. 80 H. Camelop. Bradley 1672. [Groombridge 2383. 
Mag. 7.0 . Mag. 4.6 _ Mae 5.3 Mag. 6.3 Mag. 7.2 


—_ ——_____ 
Mean Right Declina Mean| Right | Declina-j]Mean| Right | Declina Mean! Right | Declina-] Mean Right 
So Ascen- tion [Solar Ascen- tion [Solar!| Ascen-| tion [Solar 

Date. sion. | North. | Date.| sion. | North. | Date.) sion. | North. | Date.| sion. | North. | Date. oan 


| 
h | oUF h m | o oF h m o (UF h m| o (UF h m o 8 
8 10 +88 54} Apr.| 9 24|+81 43] Apr.| 10 20 |+83 0 Apr] re rrf Apr. 15 5 +8734 
s ” 8 | ” s ” | 8 ” 3 ” 
Q1.14| 19.24) 1.4 47.34 | 17.21 | 1.4| 40.37| 37-27 1-5 | 24.92 15.81 | 1.6/51.37] 1-04 
89.99 | 19.34 |] 2.4147.21| 17.40 | 2.4] 40.25 | 37-52 | 2.5; 24.75] 16.14 | 2.6/51.62| 1.35 
88.84/| 19.41 | 3-4]47-08| 17.57 | 3.4] 40.12] 37.75 3.5 | 24.54 16.46 | 3.6] 51.85] 1.66 
87.73| 19.46] 4.4| 46.95| 17.72 | 4.4] 39-99| 37-96} 4.5] 24.32| 16.76 | 4.6| 52.05] 1.96 



































86.67] 19.49 | 5.4| 46.83] 17-85 § 5.4] 39.87! 38.15 ] 5.5 | 24.09] 17.04 | 5.6/ 52.23] 2.25 
85.66| 19.53 | 6.4|46.72| 17.98 | 6.4] 39.76| 38.33 | 6.5] 23.87] 17.31 [| 6.6] 52.40] 2.52 
84.70! 19.58 | 7.3] 46.62] 18.11 | 7.4| 39.65 | 38.52 | 7.5| 23.68| 17.57 | 7-6152.57] 2.78 
83.77| 19.63 | 8.3|46.52| 18.25 | 8.4] 39.55| 38.72 | 8.5|23.51| 17.83 | 8.6] 52.75| 3.03 


82.86| 19.69 ] 9.3| 46.41] 18.40 | 9.4] 39.45] 38.92 | 9.5|23.36| 18.09 | 9.6] 52.95] 3.27 
81.93 | 19.76 | 10.3 | 46.31 | 18.56 } 10.4 | 39.35 | 39.13 | 10.5 | 23.21 | 18.37 | 10.6] 53.17| 3.52 
80.97 | 19.84 [11.3 | 46.21] 18.73 ].11.4| 39.25 | 39-35 11-5 | 23-07] 18.66 111.6/ 53.40] 3.78 

| 19.92 | 12.3 | 46.09| 18.90 ]. 12.4] 39.15 | 39.57 ] 12.5 | 22.94| 18.96 }.12.6/ 53.64] 4.05 


19.27 113.6] §3.88| 4.34 
19.59 1 14.6| 54.11] 4.65 
19.91 J15.6| 54.30] 4.97 
20.22 | 16.6] 54.45 | 5.30 


78.90 | 20.00 J. 13.3] 45.97] 19.07 113.4] 39.04! 39.80 1.13.4 | 22.78 
77-78| 20.06 | 14.3} 45.85] 19.24 114.4 | 38.92} 40.04 [14.4] 22.56 
20.10 [15.31 45.72] 19.41 115.4] 38.78| 40.26 [15.4 | 22.29 
20.12 | 16.3] 45.58] 19.54 | 16.4; 38.63| 40.47 [16.4 | 21.96 








74.21 20.11 17.3|45-44| 19.64 117.4] 38.47| 40.65 117.4] 21.59] 20.52 117.6] 54.56] 5.65 

, 20.09 18.3|45.29| 19.73 [18.4] 38.31] 40.81 [18.4] 21.17] 20.79 [18.6] 54.63] 5.98 

| 20.04 1 19.3145.15| 19.78 119.4| 38.15 | 40.94 119.4! 20.75] 21.04 | 19.6] 54.66] 6.30 
70.94 | 19.98 | 20.3 | 45.02] 19.83 | 20.4] 38.01 | 41.05 | 20.4 | 20.35 | 21.27 | 20.5 | 54.67| 6.60 
70.01 | 19.92 [21.3 | 44.90] 19.87 [21.3] 37.88] 41.16 21.4| 19.98} 21.48 121.5154.69| 6.87 
69.13| 19.88 } 22.3 | 44.79] 19.92 [22.3] 37-77] 41.26 | 22.4/ 19.66| 21.68 [22.5 | 54.74] 7-13 
68.26 | 19.86 23.31 44.68 19.99 | 23.31 37-66| 41.38 § 23.4! 19.38| 21.89 123.5 !54.82| 7.38 
67.37 | 19.86 7 24.3 | 144-57 20.08 [24.3 | 37-55 | 41-53 24.4| 19.12 22.12 |24.5!54.92| 7.63 


25.2 66.44 | 19.87 |. 25.3 44. 46! 20.17 25-3) 37-43| 41.69 25.4 18.86| 22.36 125.5 155.04] 7.90 
26.2 | 65.42! 19.87 | 26.3) 44 34| 20.28 | 26.3! 37.30| 41.85 26.4. 18.57 | 22.62 [26.5 55.16| 8.20 
27.2 | 64.33| 19.86 [27.3 I a4. 20] 20.39 27-3 | 37-40 42.01 27-4 | 18.24| 22.89 }27.5155.26] 8.51 
28.2 | 63.18: 19.82 | 28.3 | 44.06] 20.47 [28.3 ! 37.00] 42.17 [28.4' 17.83 | 23.16 | 28.5 ' 55.33] 8.85 


| 
29.2 | 62.01 | 19.76 29.3 43-91 20.52 29.3 | 36.83 42.31 29.4 17.36 |'23.43 29.5 | 55-37 9.20 
30.2 | 60.85 | 19.67 30.3 43.76 20.55 | 30.3 | 36.66| 42.42 30.4 16.86] 23.68 130.5 | 55.36] 9.55 
31.21 59.73. 19.56 31.3 | 43-61 20.56 J 31.3) 36.49 | 42.50 131.4 16.33] 23.91 131-5, 55-31] 9-89 
32.2 58.68 | 19.44 | 32.3, 43-47| 20.54 32.3 | 36.32 42.57 32.4: 15.80 | 24.12 32.5 | 55-24 10.21 





ee ee eee ee 





52.36 +52.35 6.95 +6.87 8.22 +8.16 31.64 +31.62 23-57 +23.54 

85 10" 44°.772 go 24™ 378.695] roo 20™ 26°.885 9 12° 14™ 269.635] 15" 5™ 18.999 

+88° 53’ 55/7.27 [481° 42’ 597.81 §+83° Of 25.01 14+88° 11’ 157.83 1 +87° 34’ 19/’.83 
[Eph 12} 
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APPARENT PLACES OF.CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 















































Groombridge 1119. Bradley 1672. bridge 2283. 
Mag. 7.0 Mag. 6.3 Mag. 7.2 
—_—_—__— - 
Ween Right Mean! Right | Declina4 Mean} Right | Declina Mean| Right | Decli- 
Selar' Ascen-| tion Solar; Ascen-| tion [Solar|Ascen-| tion [Solar Ascen-; nation 
Date, sion. | North . | Date.| sion. | North. | Date.) sion. | North. Date.: sion. | North. 
—<—__———__—_ t 
| hm: ° ’” hm hm o 7% hm o 7 h m o 7 
May; 8 10/+88 54 9 24 May] 10 20|+83 Of May| 12 14|+88 11] Mayi15 5 +8734 
s 7” 8 8 ” s oo 8 oN 
1.21 59-73] 19.56 -3| 43-61 1.3| 36.49| 42.50] 1.4] 76.33] 23-91 J 1-5155.31| 9.89 
2.2] 58.68] 19.44 -31 43-47 2.3| 36.32] 42.57 | 2.4| 75.80] 24.12 J 2.5 | 55.24] 10.21 
3-21 57-70| 19.32 -3 | 43-34 3.3 | 36.16] 42.63 | 3.4| 75.28] 24.31 | 3-5 |55-16| 10.52 
4-2|§6.77| 19.20 -3| 43.21 4.3| 36.01] 42.68 | 4.4] 74.79| 24.48 #5, $5.07 10.81 
5-2} 55-88] 19.08] 5.3 | 43.09 5-3| 35-87| 42.72 ] 5.4] 74-33| 24-65 | 5-5 | 55.00] 11.09 
6.2 (| 55.02] 18.97 -3| 42.97 6.3 | 35-73| 42.78 | 6.41 73.89| 24.82 | 6.5 | §4.94| 11.36 
7-21 54.16| 18.88 . 42.86 | 7.3|35.60| 42.85 | 7.4] 73-47| 25-00 } 7-5 | 54.90| 11.63 
8.2] 53.28] 18.80 -3 | 42.75 : 8.3 | 35.46] 42.92 | 8.4] 73.06) 25.19 | 8.5 | 54.87| 11.90 
| 
9-2 | §2.37| 18.72 -3| 42.63 | 9.3 | 35-32} 43-00 | 9.4] 72.65| 25.39 | 9.5 | 54.86] 12.18 
10.2/ 51.43) 18.64 42.50 10.3 | 35.18 | 43.09 } 10.4] 72.23| 25.60 J] 10.5 | 54.86] 12.48 
13.21 50.44] 18.55 42.37 11.3] 35.02] 43.19 [11.4] 71.78] 25.81 11.5 | 54.83 12.79 
12.2] 49.41 | 18.44 42.23 12.3 | 34.86] 43.27 112.4| 71.27| 26.02 [12.5 | 54.78/ 13.11 
13.2 | 48.36| 18.31 42.08 13.3 | 34-69] 43-33 113-4| 70.71, 26.22 113.5! 54.69] 13.45 
14.2147-31] 18.16 41.93 14.3| 34-51 | 43-37 [14.4| 70.11] 26.41 114.5 | 54.55 | 13-79 
15.21 46.29| 17.98 41.78 15.3| 34-33| 43-38 115.4] 69.47] 26.58 915.5 | 54.37] 14.12 
16.2 | 45.33 | 17.78 41.64 16.3 | 34.15 | 43-37 [16.4] 68.81 | 26.72 } 16.5 | 54.16| 14.43 
17.2 | 44-45 | 17-57 41.51 17-3 | 33-98| 43-34 [17-4| 68.17 26.83 [17-5 | 53-93 | 14.73 
18.2 | 43.68| 17.36 41.40 18.3 | 33-82 | 43.29 118.4] 67.56| 26.92 [18.5 | 53.70| 15.00 
19.2 | 42.99 | 17.15 41.29 19.3 | 33-68] 43.25 119.4| 66.99] 27.00 4.19.5 | 53.49 | 15.24 
20.2 | 42.33 16.96 41.19 20.3 | 33-55 | 43.21 | 20.3 66.48 | 27.09 ] 20.5 | §3.30| 15.48 
! | 
21.2] 41.67| 16.79 41.10 21.3 | 33-43] 43-19 | 21.3; 66.01 | 27.19 | 21.5 | 53.14) 15.71 
22.2140.97 | 16.64 41.01 22.3 | 33-31 | 43-19 | 22.3 | 65.54] 27.30 | 22.5 | 53.01 | 15.95 
23.2| 40.21] 16.50 -2 | 40.90 23.3 | 33-17| 43.20 | 23.3| 65.05 | 27.43 1 23.5 | 52.88 | 16.21 
24.2 | 39.38 | 16.35 40.78 24.3; 33.02| 43.22 124.3 | 64.53] 27.57 124.5 | 52.74: 16.50 
25.2} 38.50} 16.18 .2 | 40.65 25.31 32.87] 43.23 $25.3 | 63.96| 27.72 $25.5 52.581 16.80 
26.2 | 37-58! 15.99 .2| 40.52 26.3 | 32.70| 43.22 § 26.3 | 63.33] 27.86 | 26.4 | 52.38; 17.11 
27.2 | 36.68| 15.77 .2| 40.38 27.2 | 32.52! 43.18 927.3 | 62.65 | 27.98 [27.4 | 52.13] 17.42 
28.2 35.82] 15.53 .2 | 40.24 28.2 | 32.33] 43.12 | 28.3 | 61.95| 28.09 | 28.4/ 51.85 17.73 





29.4 51.54 18.02 
30.4 | 51.22: 18.29 
31.4] 50.90| 18.54 
32.4 | 50.59 | 18.77 


29.2 | 35.01 | 15.27 
70.2 | 34.28 | 15.00 
31.1 | 33.62] 14.73 
32.1 | 33-02 | 14.48 


29.2! 32.16] 43.04 [29.3 | 61.25 | 28.17 
30.2 32.00] 42.95 | 30.3| 60.55 | 28.22 
31.2; 31.84] 42.84 131.3] 59.87| 28.25 
32.2 | 31.70] 42.74 | 32.3 | 59.23 | 28.28 


a a eee 





52.33 +52.32 6.95 +6.87 8.22 +8.16 31.67. +31.66 23.59 +23.57 
8 10" 44°.772 g® 247 37°.695] 10° 20™ 269.885] 12" 14™ 269.635] 15" 5™ 18*.999 
488° 53° §5/7.27 14+81° 42’ 509/781 §+83° Of 25/01 §4+88° 11’ 15/7.83 1+87° 34’ 19/7.83 
[Eph 12] 
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JUNE, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE: UPPER TRANSIT AT WASHINGTON. 















































M 
Solar} Ascen-| tion [Solar| Ascen-| tion [Solar| Ascen-| tion 
sion. | North. | Date.) sion. | North. | Date.| sion. | North. 
hm. ° hm o ¢% 
8 10|+88 54] June] 9 24 '+81 43] June| 10 20/+83 Oo 

8s or 8 of 

1.2| 39.77| 18.61 | 1.2] 31.70] 42.74 
2.2] 39.67| 18.45 | 2.2] 31.57| 42.64 
3.2] 39.58| 18.30 | 3.2/ 31.44] 42.55 
4.2 39-49 18.16 | 4.2] 31.31 | 42.46 
5.2 39.40 | 18.04 | 5.2] 31.19| 42.38 
6.2 | 39.31] 17.92 | 6.2|31.06| 42.31 
7.21 39.21] 17.79 | 7.2| 30.92] 42.25 
8.2] 39.10| 17.66 | 8.2| 30.77] 42.18 
. 9.2} 38.98| 17.51 | 9.2 | 30.62] 42.10 
10.1 10.2 | 38.86] 17.34 | 10.2 | 30.46| 42.00 
II.I 11.2 | 38.74] 17.14 [11.2 | 30.29] 41.87 
12.1 12.2 | 38.63 | 16.92 [12.2 | 30.13 | 41.71 
13.1 13.2 | 38.54| 16.68 [13.2 | 29.97] 41.52 
14.1 14.2 38.46! 16.42 14.2 | 29.82] 41.32 
15.1 15.2 38.38! 16.16 J.15.2| 29.69] 41.12 
16.1 r6.2| 38.31 15.92 1 16.2 | 29.58] 40.92 
17.1 17.2! 38.24 1§.70 |.17.2/| 29.48] 40.74 
18.1 18.2, 38.18} 15.50 | 18.2 | 29.38] 40.58 
19.1 19.1 | 38.12] 15.31 [19.2 | 29.28] 40.45 
20.1 20.1 | 38.05} 15.13 [20.2 | 29.16] 40.32 
21.1 21.1 37.97| 14.95 | 21.2 | 29.03] 40.18 
22.1 22.1 37.88| 14.75 | 22.2 | 28.90) 40.04 
23.1 23.1 37.78| 14.52 | 23.2! 28.76] 39.87 
24.1 24.1 37.68| 14.27 74.2] 28.62 39.68 
25.1 25-1 37-59| 13-99 25.2 | 28.47 39-47 
26.1 26.1 | 37.51 | 13.70 | 26.2 | 28.33] 39.23 
27-1/20.92|) 7.33 } 27-1 37-44] 13-41 27.2: 28.20 38.99 
28.1 | 20.75} 6.99 28.1. 37-38) 13.12 [28.2 28.09] 38.74 
29.1; 20.64} 6.66 J 29.1 37.33| 12.84 129.2 | 27.99] 38.50 
30.1 | 20.56| 6.34 30.1 | 37.29 12.57 | 30.2 , 27.90} 38.26 
31.1120.50| 6.04 [31.1 37.25] 12.31 [ 31.2; 27.81 | 38.04 
32.1) 20.42} 5.75 [32-1 37-20] 12.07 | 32.2 | 27.73| 37-83 
52.24 +52.22 6.94 +6.87 8.22 +8.16 
85 yo™ 44°.772 g® 24™ 37%.695] 10° 20™ 26°.885 
+88° 53’ 55/7.27 | +81° 42’ 59/781 | +83° Of 25/01 





[Eph 12] 





59-23 
58.62 
§8.05 
57-50 


56.96 
56.41 
55-83 
55.22 


54.56 
53.86 
53-13 
52.37 


10.3 


11.3 
12.3 


51.62 
59.90 
§0.23 
49.61 


13.3 
14.3 
15-3 
16.3 


49.04 
48.49 
47-94 
47.37 


17.3 
18.3 
19.3 
20.3 


46.77 
46.12 
45-41 
24.3 | 44.67 


21.3 
22.3 


23-3 | 


25-3 43-92 
26.2 [43-18 
27-2 42 47 
28.2 ar. 80 


29.2 | 41.17 
30.2 | 40.58 
31.2 | 40.01 
32.2 | 39.46 
31.68 +31.67 
125 34™ 26°.635 
+88° 11’ 15/'.83 


10.4 


froom bridge 2283. 


Mag. 7.2 





s 
59.59 
50.30 
50.02 
49.76 


1.4 
2.4 
3-4 
4-4 


49-5! 
49.26 
49.01 
48.75 


48.46 
48.12 
47-74 
47-33 


46.89 
46.44 
46.00 
45.58 


5-4 
6.4 
7-4 
8.4 


9.4 


11.4 
12.4 


13.4 
14.4 
15.4 
16.4 


17.4 
18.4 
19.4 
20.4 


45.20 
44.85 
44.52 
44.19 


21.41 43.84 
22.41 43.46 
23-4! 43-05 
24.4 | 42.60 


25.4) 42.11 
26.41 41.60 
27.4 : 41.10 
28.4 | 40.62 


-Right | Dectina-{Mean/ Right | Declina-]Mean/| Right | Declina Sola | A Right | Declina-7] Mean Right Decii- 





° 


15 5 |+87 34 


o 


18.77 
18.99 
19.20 
19.40 


19.61 
19.84 
20.08 
20.33 


20.59 
20.86 


21.12 
21.37 


213.59 
21.79 
21.96 


22.11 


22.25 


22.39 


22.54 
22.72 


22.91 
23-11 
23.31 
23.52 


23.72 
23-90 
24.05 
24.19 


29.4 | 40.15 | 24.31 
30.4 | 39.69 | 24.41 


31-4: 39.25 
32.3 | 38.83 


23.61 
155 
+87° 34’ 


24.51 
24.61 


+23.59 
5™ 18%.999 
19’’.83 


us 


JULY, 1912. 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 1119. 
Mag. 7.0 














1 H. Draconis. 
Mag. 4.6 


80 H. Camelop. 
Mag. 5.3 


Mean| Right | Declina4Mean/ Right | Declina 








Solar | Ascen- 

Date. . | Date.) sion. 
hmle? 
July, 8 10/+88 53] July, 9 24/+81 43 

8 ” 

1.1 1.1 | 37.25 | 12.31 
2.1 2.1] 37.20} 12.07 
3.1 3-1} 37-15} 11.83 
4-1 4.1 | 37.10| 11.60 
§.1 5-8 | 37-04) 11.37 
6.1 6.1 | 36.98| 11.12 
7-0 7.1| 36.92] 10.86 
8.0 8.1 | 36.86; 10.58 
9.0 9.1 | 36.80] 10.27 
10.0 10.1 | 36.7§| 9.93 
11.0 11.1] 36.70| 9.57 
12.0 | 12.1 | 36.67! 9.22 
13.0 | 13.1 | 36.66| 8.88 
14.0 14.1 | 36.65] 8.56 
25.0 15.1 | 36.64} 8.26 
16.0: 16.1 | 36.63| 7.98 
17.0 | 20.51 | 60.84 [17.1 | 36.61| 7.71 
18.0; 20.61, 60.54 118.1 | 36.59] 7.44 
19.0| 20.66 60.22 19.1 | 36.56} 7.16 
70.0, 20.69! 59.89 | 20.1 | 36.53| 6.86 
21.0; 20.74 §9-54 ] 21.1 | 36.49) 6.54 
22.0] 20.84] 59.17 [22.1 | 36.46| 6.20 
23-0| 21.02| 58.79 [23.1 | 36.43] 5.85 
24.0, 21.26; 58.41 [24.1 | 36.41| 5.48 
24.9 | 21.57| §8.04 [25.1 | 36.40| 5.10 
25.9| 21.95] 57-68 | 26.0/ 36.40| 4.74 
26.9 | 22.37| 57-34 127.0| 36.41 | 4.40 
27.9 | 22.81 | 57-02 | 28.0| 36.43| 4.08 
28.9 | 23.24 56.72 | 29.0; 36.45; 3.78 
29.9 | 23.66 | 56.42 1 30.0| 36.47; 3.48 
30.9 | 24.05 | 56.13 131.0] 36.48] 3.18 
31.9 24.39 55-83 | 32.0 36.49 | 2.88 
§2.1% +52.10 6.94 +6.87 
8" 10" 44°.772 | 9° 24™ 37°.695 


488° 53’ 557.27 


+81° 42’ 59/'.81 


tion {§Solar| Ascen- 
North. | Date.) sion. | North. 


tion 





h m ° é 

July) 10 20|/+83 o 
rl 4 

27.81 | 38.04 

27.73} 37-83 

27.65 | 37.64 

27.56| 37-44 


1.2 
2.2 
3.1 
4.1 


5.1 | 27.46 
6.1 | 27.36 
7.1 | 27.24 
8.1 | 27.12 


37-03 
36.80 


36.55 


36.28 
35:99 
35-67 
35-34 


9.1 
10.1 
11.1 
12.1 


27.00 
26.89 


26.79 
26.71 


13.1 
14.1 
15.1 
16.1 


26.65 
26.59 
26.54 
26.49 


35-02 
34.71 
34-42 
34-15 


17.1 
18.1 
19.1 
20.1 


26.43 
26.36 
26.28 
26.20 


33-90 
33-65 
33-39 
33-12 


26.11 
22.1 | 26.02 
23.1125.94 
24.1 | 25.87 


21.1 32.82 


32.50 
32.17 
31.84 


25.1 25.82 
26.1. 25.77 
27.1, 25.74 
28.1 25.71 


31.50 
31.15 
30.81 


30.49 


30.18 
29.88 
29.60 
29.32 


29.1 | 25.68 
30.1 25.66 
31.1 25.63 
32.0 25.60 


8.22. +8.16 
10° 20" 267.885 
+83° Of 25/’.01 

[Eph 12] 


37-24 | 


Bradley 1672. 
Mag. 6.3 


Mean| Right | Declina 
Solar | Ascen-| tion 
Date.| sion. | North. 





h m ° c 
12 14 (+88 11 
8 or 
40.01 | 27.49 
39-46] 27.39 
38.92 | 27.28 
38.37| 27.19 


July 


1.2 
2.2 
3.2 
4.2 


37-78 
37.16 
36.50 
8.2) 35.81 


27.10 
27.01 
26.91 
26.80 


26.66 


26.49 
26.30 


26.09 


9.2 
10.2 
11.2 
12.2 


35.10 
34.38 
33-69 
33-05 


13.2 
14.2 
15.2 
16.2 


25.86 
25.64 
25°43 
25.24 


32.46 
31.92 
31.42 
30.94 


25.06 
24.90 
24.74 
24.57 


30.46 
29-95 
29.39 
28.79 


17.2 
18.2 
19.2 
20.2 


28.16 


27.50. 
26.84 | 
26.22. 


21.2 
22.2 
23.2 
24.2 


24.38 
24.18 
23-97 
23-74 


23.48 
23.21 
22.94 
22.68 


25.64 | 
25.10 
24.60. 


24.14 | 


25.2 
26.2 
27.2 
28.2 


29.2, 23.71 
30.2 | 23.29 | 
31.2, 22.87 
32.1 22.43 | 


22.43 
22.19 
21.97 
21.75 





31.67 +31.65 
125 14™ 26°.635 
+88° 11’ 15/'.83 


room bridge 3283. 
Mag. 7.2 


Mean| Right | Decli- 


Solar | Ascen-| nation 
Date.) sion. | North. 








h m o.lUCU 

July) 15 5 |+8734 
s 4s 

39-25 | 24.51 

38.83 | 24.61 

38.43 | 24.71 

38.02 | 24.82 


1.4 
2.3 
3-3 
4-3 


37.60 


37.16 
36.70 
36.20 


5-3 
6.3 
7-3 
8.3 


24.95 
25.09 
25.24 
25.39 


35.66 
35-99 
34-50 
33-92 


25-53 
25.65 
25:73 
25-77 


9-3 
10.3 
11.3 
12.3 


33-36 , 25.79 
32.83 | 25.81 
32.34 | 25.82 
31.88 | 25.84 


13.3 
14.3 
15.3 
16.3 


25.87 
25-93 
26.00 
26.08 


31.43 | 
39-97 
30.48 
29.97 


17.3 
18.3 
19.3 
20.3 


29.43. 26.16 
22.3 | 28.85 | 26.22 
23.3 | 28.25 | 26.27 
24.3, 27.65 | 26.30 


21.3 


| 
25.3 | 27.06 | 26.30 
26.3 26.48 26.29 
27.3 | 25-93 : 26.25 
28.3 25.41 | 26.21 


29.3 | 24.91 ! 26.17 
30.3 24.42 26.13 
31.3, 23-95 | 26.11 
32.3. 23.46 26.09 


23.62 +23.60 
15> 5™ 18%.999 
+87° 34’ 19/7.83 


210 


Groombridge 1119. 
Mag. 7.0 


Mean Right | Dectina 
Solar! Ascen-; tion 
Date., sion. | North. 








h m ° ? 
8 10 +88 53 
5 ” 

1.9) 24.71 | 55-53 
2.9] 25.00] 55.21 
3-9! 25.29| 54.87 
4-9; 25.62! 54.52 


Aug. 








5-9 | 26.01 
6.9 | 26.49 
7 9| 27.08 
8.9 | 27.76 


54-15 
53-77 
53-39 
53-03 


52.69 
52-37 
52.08 
51.80 


28.49 
29.24 
29-97 
30.65 


9-9 
10.9 


11.9 
12.9 


31.27! 51.52 
31.82 51.23 
32-33, 59-93 
32.85 | 50.60 


13.9 
14.9 
15.9 
16.9 





| 
33-40 | 
34.02 - 
| 
34-70 | 


§0.25 
49-90 
49.55 
49.20 


17-9 
18.9 
19.9 
20.9 


48.87 
48.56 
48.27 
47-99 


21.9 
22.9 
23.9 
24.9 


36.29 | 
37.16, 

| 
38.05 | 
38.94 


47-72 
47-47 
47.22 
46.96 


25.9 | 39.81 | 
26.9 | 40.65: 
27.91 41.45 | 
28.91 42.21. 

| 

| 
29-9 | 42-95 ' 
30.9 | 43-67 | 
31-9 | 44.40 | 
32-91 45-19] 


46.69 
49.41 
46.12 
45.80 


51.97. +51.96 
8" 10™ 44.772 
+88° 53! 55/7.27 


Mean| Right 








AUGUST, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 H. Draconis. 
Mag. 4.6 


Solar | Ascen- 
Date.| sion. 











h m 


Aug.) 9 24 +81 42 


1.0| 36.49 
2.0| 36.50 
3.0 | 36.49 
4.0 36.48 


5.0 36.45, 
6.0 36.49 
7.0| 36.50 


8.0 | 36.53 


| 
36.57 
36.62 
36.68 


36.73 


9.0 
10.0 
11.0 
12.0 


36.78 
36.82 
36.86 
36.89 


12.9 
13.9 
14.9 
15.9 | 


16.9 | 36.91 
17-9 | 30-94 
18.9 | 36.97 
19.9 37.01 | 





20.9 | 37.06 | 
21.9 ' 37.13 | 
22.9 | 37.20 
23.9 | 37.28 


24.9 | 37.36 
25:9 37-44 
26.9 | 37-5! 
27.9 | 37-58. 


28.9 | 37.64 | 
29.9! 37.70} 
30.9 | 37-75 | 
31.9 | 37-81 


6.94 


+81° 42’ 5 





| Declina 


tion 
North. 


° e 


62.88 
62.58 
62.27 
61.94 


61.59 
61.21 


60.82 
60.43 


60.05 
59.68 
59-33 
59.00 


58.69 
58.38 
58.07 
57°75 


57-41 
57-04 
56.65 
56.26 


55.88 
55-59 
55-14 
54.80 


54-47 
54-15 
53.85 
53-55 


53-25 
57-95 
52.63 


+6.87 
g® 24™ 375.695 


9’’.81 










80 H. Camelop. Bradley 1672. 
Mag. 5.3 


! 

Right 
Ascen-| 
sion. | 


Mean 
Solar 
Date. 


ae | ee 





h m 
Aug.| 10 20, 
$s 


I.1 | 25.60 

2.1 | 25.56 

3.1} 25.51 

4.1 | 25.46 | 
| 


5.1 | 25.40 
6.1 | 25.35 
7-1 | 25-31 
8.1 | 25.28 


9.01 25.26 
10.0 | 25.27 
11.0 | 25.29 
12.0| 25.31 

| 
13.0 | 25.32 
14.0| 25.32 
15.01 25.32 
16.0! 25.31 


| 
17.0| 25.29 
18.0: 25.27 
19.0! 25.26 
20.0 | 25.25 


21.0 25.26 | 
25.28! 
23.0! 25.31 | 


25.0 25.39) 
26.0 , 25.44 
26.9 | 25.48 | 
27.9 25.52| 

| 


| ’ 
28.9 25.55! 
29.9 | 25.58 | 
30.9 , 25.60 


31.9, 25.61 


8.21 


Declina 


+83 0 
29.32 
29.03 
28.73 
28.41 


28.07 
27.71 
27-33 
26.93 


26.53 
26.14 
25.78 
25-44 


25.11 
24.80 
24.48 
24.15 


23.81 
=3-45 
23.07 
22.67 


22.27 
21.87 
21.48 
21.10 


20.74 
20.40 
20.07 


19.74 


19.42 
19.09 
18.75 
18.38 


+8.15 


10" 20™ 26°.885 


+83° oO! 2 


5/01 


[Epb 12] 


Mag. 6.3 


lar | Ascen- 
Date.| sion. | North. 


h m ° ? 
12 14'+88 11 
8 a 
22.43 | 21.75 
21.96| 21.53 


21.45| 21.31 
20.91 | 21.07 


Aug. 


I.I 
2.1 
3.1 
4.1 


20.81 


20.53 
20.22 


19.89 


19.55 
19.20 
18.86 


18.55 


I | 20.34 
19.76 
19.20 


1| 18.69 


18.24 
17.84 
17.50 
17.19 


9.1 
10.1 
11.1 
12.1 


16.88 


16.55 
16.18 


15.76 


18.25 


17.96 
17.68 


17.41 


13.1 
14.1 
15.1 
16.1 


17.12 
16.82 
16.50 
16.16 


17.1 
18.1 
19.I 
20.1 


15.31 
14.85 
14.39 
13-95 


21.1 
22.1 
23.1 
24.1 


15.80 


15.43 
15.06 


14.69 


13.54 
13.17 
12.85 
12.57 | 


12.32 
12.10 
11.89 
11.67 


14.33 
13.98 
13.65 
13-33 


25.1 
26.1 
27.1 
28.1 


11.44 
11.16 


10.85 
10.51 


13.02 
12.71 


12.39 
12.06 


29.1 
30.1 
31.1 
32.1 


31.63 +31.61 
122 14™ 269.635 
+88° 11’ 15/'.83 


froom bridge 2283. 
Mag. 7.2 


Date.| sion. 











o 6h6P 


h m| 
15 5 +873% 
3 | oF 
23.46 | 26.09 
22.96| 26.08 
22.45 | 26.08 


21.90 | 26.09 


Aug. 


1.3 
2.3 
3-3 
4-3 





21.31 | 26.08 
20.69 | 26.07 
20.06 | 26.03 
19.43 | 25-95 


25.84 
25.72 
25-59 
25.46 


13.2 | 16.70[ 25.34 - 
14.2 | 16.22 | 25.25 
15.2 15.72 25.17 
16.2 | 15.20 25.11 
17.2 14.65 | 25.05 
18.2! 14.06: 24.98 
19.2 13.45 | 24.89 
20.2 | 12.83 | 24.78 
12.23 | 
11.65 


11.09 
10.56 


5:3 
6.3 
7°3 
8.2 


18.82 
18.23 


17.69 
17.19 


9.2 
10.2 
11.2 
12.2 


21.2 
22.2 
23.2 
24.2 


24.65 
24.51 
24.35 
24.18 


25.2 
26.2 
27.2 
28.2 


10.05 | 24.00 
9.56! 23.82 
9.09 | 23.65 
8.63 | 23.49 


29.2 
30.2 
31.2 
32.2 


8.17 23.35 
7.69 23.21 
7.17 23.08 


| 
| 
| 
6.63 | 22.95 





23.62 +23.60 
15> 5™ 18°.999 
+87° 34’ 19’’.83 


Sept. 





Groombridge 1119. 
Mag. 7.0 





h m ° , 
8 10/+88 53 
8 4 
1.9/45-19| 45.80 
2.9 | 46.06} 45.47 
3-91 47.02] 45.14 
4-9 | 48.06) 44.83 


5-91 49.18 
6.9 | 50.33 
7-9} 51-47 
8.9 | §2.57 


44-54 
44.28 
44.04 
43.82 


53-60 
54-56 
55-48 
56.38 


43.60 
43-38 
43-15 
42.90 


9-9 
10.9 
11.9 
12.9 


42.63 
42.35 
42.07 
41.80 


13.9 
14-9 
15-9 
16.9 


57-39 
58.26 


59-30 
60.40 


61.56 
62.77 
64.00 
65.23 


17.8 
18.8 
19.8 
20.8 


41.54 
41.29 
41.06 
40.86 


40.68 
40.51 
40.34 
40.18 


21.8 | 66.44 
22.8 | 67.62 
23.8 | 68.77 
24.8 | 69.88 


25.8 | 70.95 
26.8 | 71.99 
27.8 | 73.03 
28.8 | 74.10 


40.01 
39-83 
39-63 
39-41 


39.18 
38.96 
38.75 
38.56 


29.8 | 75.22 
30.8 | 76.43 
31.8 | 77-72 
32.8 | 79.09 


51.86 +51.85 
8» 107 44°.772 
+88° 53’ 55.27 


- | Date. sion. 


Sept. 


SEPTEMBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 H. Draconis. 
Mag. 4.6 


Mean| Right | Declina 
Solar |Ascen-| tion 
North. 





h m ° a 
9 24/+81 42 
s as 
37.87] 51.92 
37-93} 51-54 
38.01 | 51.15 
38.11 | 50.76 


1.9 
2.9 
3-9 
4-9 


38.22 
38.33 


38.45 
38.56 


59.39 
50.05 
49.73 
49-43 


5:9 
6.9 
7-9 
8.9 





38.67 
10.9 | 38.77 
11.9 | 38.86 


12.9] 38.94 


9-9 49.14 


48.86 
48.57 
48.26 





13.9 | 39.02 
14.9 | 39.1! 
15.9! 39.20 
10-9 | 39-31 


47-93 
47.58 
47.22 
46.86 


46.52 
46.19 
45.87 
45-57 


17.9 | 39-43 
18.9 | 39.55 
19.9 | 39.68 
20.9 | 39.82 


45.28 
45.01 
44.76 
44.50 


21.9 | 39-95 
22.9! 40.08 
23-9 ! 40.21 
24.9 | 40.33 | 
| 

25.9! 40.44 . 
26.9 , 40.55 

27.9! 40.66 
28.9 | 40.77 


44.24 
43 97 
43.69 
43.39 





29.9 | 40.89 43-07 
30.9 | 41.01 | 42.73 
31.9} 41.15 | 42.40 
32.9| 41.31 | 42.09 


6.94 +6.87 
g> 24™ 37°.695 
+81° 42’ 509/’.81 
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80 H. Camelop. Bradley 1672. (Groombridge 2283. 
Mag. 5.3 Mag. 6.3 Mag. 7.2 
Mean/| Right | Declina-j{Mean/| Right | Declina-{Mean| Right | Decli- 
Solar|Ascen-| tion [Solar|Ascen-} tion [Solar| Ascen-| nation 

Date.| sion. | North. | Date.| sion. | North. ion. 
h m ° co h m 9° co ° , 
pept.| 10 20/+83 OoPept.) 12 14/+88 11 Pept. 15 4/+87 34 

s at s 4 s o 

1.9| 25.63] 17.99 } I.1} 10.51} 12.06] 1.2] 66.63 | 22.95 
2.9| 25.65] 17.59 | 2.1] 10.16| 11.71 | 2.2 | 66.06] 22.81 
3-9| 25.69/ 17.18 | 3.1] 9.81] 11.33 | 3-2] 65.47 | 22.64 
4.9| 25.74] 16.76] 4.1] 9.50} 10.92 | 4.2] 64.88) 22.44 
5.9| 25.81] 16.36] 5.1] 9.25| 10.50 5§.2| 64.30) 22.21 
6.9|25.90| 15.96 | 6.1] 9.07] 10.08 | 6.2 | 63.74] 21.95 
7-9| 25.99] 15.59 | 7.0] 8.95| 9.67 | 7.2| 63.23] 21.68 
8.9} 26.08! 15.24 | 8.0] 8.86] 9.27 | 8.2| 62.77| 21.42 
9-9| 26.16| 14.91 | 9.0] 8.79] 8.89] 9.2 | 62.34/ 21.17 
10.9 | 26.23| 14.59 ]10.0} 8.71] 8.54 10.2 | 61.92 | 20.94 
11.9] 26.29| 14.27 J11.0| 8.60] 8.20 J11.2/ 61.49 | 20.73 
12.9 | 26.34| 13.93 J 12.0] 8.44| 7.85 12.2] 61.04| 20.54 

| 
13.9 | 26.39] 13.56 [13.0] 8.25] 7.50 [13-1 | 60.56 | 20.35 
14.9 | 26.44] 13.17 [14.0] 8.04}; 7.14 ] 14.1 60.05 | 20.15 
15.9 26.50, 12.78 [15.0] 7.82| 6.76 }15.1]| 59.52) 19.94 
16.9 26.57 12.38 $16.0] 7.62} 6.36 [16.1 | 58.99 | 19.72 
17.9 | 26.66| 11.98 }17.0| 7.45] 5.95 ] 17-1 | 58.46| 19.48 
18.9| 26.76| 11.59 118.0; 7.33] 5-53 |18.1/57-95/ 19.21 
19.9| 26.86] 11.22 J 19.0; 7.25| 5.11 [19.1 | 57-47 | 18.92 
20.9} 26.98| 10.86 [20.0] 7.22| 4.69 [20.1 | 57.02 | 18.62 
21.9|27.10} 10.52 §21.0| 7.22} 4.28 }21.1 56.59 | 18.32 
22.9 | 27.22] 10.19 [22.0] 7.25] 3.89 [22.1] 56.19] 18.03 
23-9 / 27-33 9.87 [23.0| 7.30] 3.51 123.1| 55.811 17.74 
74-9 27-43 9-57 | 24.0| 7.35] 3-14 24.1] 55-45 | 17-46 
25.9| 27.52 9-26 [24.9] 7.38| 2.78 125.1] 55.09| 17-19 
26.9!27.61;} 8.94 ]25.9] 7.38] 2.43 ]26.1| 54.71 | 16.94 
27.9|27.70| 8.62 126.9| 7.35] 2.09 [27.1 | 54.31 / 16.70 
28.9|27.78| 8.28 }27.9| 7.29| 1.73 [28.1 | 53.89) 16.45 
29.9 | 27.87| 7.92 [28.9| 7.21| 1.36 §29.1 | 53.45 | 16.20 
30.9 | 27.97] 7-53 }29-9| 7-13| 0.96 | 30.1 | 52.99] 15.94 
31.9| 28.09; 7.14 130.9] 7.08} 0.54 [31.1] 52.52| 15.65 
32.9 | 28.23| 6.75 131.9] 7.08] 0.10 132.1 | 52.06) 15.32 
8.21 +8.15 31.58 +31.56 23.61 +23.59 
10° 20" 269.885] 12" 14™ 26°.635) 15° 5™ 18°.999 
+83° Of 25/.01 | +88° 11’ 157.83 1+87° 34’ 19/'.83 


[Eph 12] 
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Groombridge 1119. 
Mag. 7.0 


Right | Declina 
Ascen-| tion 
.| sion. | North. 





h m ° , 
8 11 /+88 53 
s ” 
17.72] 38.75 
19.09 | 38.56 
20.51 | 38.39 
21.93 | 38.24 


38.11 
38.00 
37-90 
37-79 


23.31 
24.63 
25.87 
27.04 


28.18 
29.31 
30.48 
31.70 


37-66 
37-S! 
37-35 
37-17 


37-00 
36.85 
36.72 
36.61 


32. 99 
34-35 | 
15.8 35-74: 
16.8 37-16, 
17. sl 5850 
18. 8 | 40.00 
19.8 141.38 | 
20.8 | 42.70 

| 





36.52 
36.45 
36.40 
39.35 


36.31 
36.27 
36.22 
36.15 


21.8 43.98 | 


36.06 
35-97 
35-87 
35.78 


29-7 | 54-15: 35-70 
30.7 55-65» 35.64 
31.7, 57: 16 35.62 
32.7 | 58. 64 35-63 


51.79  +51.78 
gh yom 44°77 


j- 
+88° 53’ 5577-27 


OCTOBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 H. Draconis. 
Mag. 4.6 


Mean| Right | Dectina 4s 


Solar’ Ascen-| tion 
Date.| sion. | North. 








hme! 

9 24 +81 42 

8 ” 
41s | 42.40 
41.31 ! 42.09 
41.47 41.80 
41.63; 41.53 


Oct. 


1.9 
2.9 
3-9 
4.9 


41.79 
41.95 
42.11 


42.25 


41.29 
41.07 
40.87 
40.65 


42.38 
42.51 
42.64 
42.78 


40.42 
40.17 
39-90 
39.62 


13.8 
14.8 
15.8 
16.8 


39-34 
39-07 
38.80 
38.56 


42.92 
43.07 
43.24 
43-41 


38.34 
38.14 
37-96 
37-79 


17.8 
18.8 
19.8 
20.8 


43.58 
43.76 
43-94 
44.11 


37-63 
37-48 
37-31 
37-13 


| 
25.8 44.88 | 


26.8' 45.03 ' 
27.8 45.19! 
28.8 ' AS. 35 


21.8 | 44.27 
22.8 | 44.43 
23.8! 44.58 
24.8 | 44.73 


36.93 
36.72 
36.50 
36.28 


36.06 
35-87 
35-71 
35-58 


29.81 45. 53! 
30.81 45. 72 | 
31.8 45.92 | 
32.8 46.12 | 


6.94 +6.86 
g® 24™ 37°.695 
+81° 42’ 509/.81 


ean) Right Declina 





hm! 


80 H. Camelop. 
Mee. 5.3 


° e 


Oct. | 10 20 1+ 82 59 


28.09 
28.23 


28.37 
28.52 


28.68 
28.83 


1.9 
2.9 
3-9 
4-9 


5:9 
6.9 
7-9 
8.9 


28.97 
29.10 


9-9 
10.9 
11.9 
12.9 


29.22 
29.34 
29.45 
29.57 


14.9 | 29.85 
15.9 , 30.01 
16.9 | 30.17 





17-9 | 30.34 
18.9 30.5! 
19.9 , 30.69 
20.8 | 30.86 


| 
21.8) 31.03 


22.8 31.19 
23.8! 31-34 
24.8! 31.49 | 


| 
15.8! 31.64) 
26.8 31.77 
27-8; 31.92, 
28.8, 32.09 


29.8 | 32.27. 
30.8 , 32.47, 
31.8 | 32.68 


32.8 | 32.89 


8.21 


67.14 
66.75 
66.39 
66.05 


65.74 
65.46 
65.18 
64.89 


64.60 
64.30 
63.98 
63.65 


63.31 
62.97 
62.64 


62.33 


62.03 
61.74 


61.47 
61.23 


61.00 
60.76 
60.52 
60.28 


60.02 
59-74 
59-45 
59.15 


58.86 
58.58 
58.32 
58.08 


——— eee 


+8.15 


10° 207 26°.885 


oO’ 
[Eph 12] 


+83° 


25/’.01 





8 
1.9| 7.08 
2.9 
3-9 
4.9 


5-9 
6.9 
7-9 
8.9 


9-9 
10.9 
11.9 


12.9} 8.47 


8.57 
8.70 
8.88 
9-11, 


13-9 
14.9 
15-9 
16.9 
17.9 9.38 | 
18.9 9.69 | 
19.9 | 10.02 ; 


20.9 | 10.34 | 





21. 9) 10.65 | 
22.9 10.94! 
23.9. 11.21! 
24.9 11.45, 
| 
25.9. 11.66. 
26.9 , 11.86 
27.9! 12.07 
28.9 ' 12.32 
| 


29.9 | 12.63: 
30.9. 13.00 
31.9 , 13.42 
32.9 | 13.89 


31.52 





Oct. 12 14 4 8 10 


60.10 
59.66 


59-23 
58.80 





58.40 
§8.01 
57.66 


57-31 








56.96 
56.60 
56.22 


55.82 





55-41 
54-99 
54-57 
54.16 

































—e 





h m o 4 


15 4/+873% 

8 ” ¥ 
1.1! 52.52 15.65 © 
2.1 | 52.06 1§.32 
3-1 | 51.63) 14.98 
4.1 | 51-23 14.62 


Oct. 





5.1 | 50.88 
6.1! 50.57 
7.1: 50.29 
8.1 | 50.01 
| 
9.1 | 49.72 
10.1 | 49-40 
II. | 49.05 
12.1} 48.69 


| 
13.1 | 48.31 
14.1 47-93 | 11-43 
15.1 47.57] 11.08 
16.1 .47.23| 10.71 


14-25 
13.90 
13.56 
13.24 


12.94 
12.66 


12.37 
12.07 


11.77 





53-76 
53.38 
53-01 
52.66 











46.93 | 10.33 
46.66] 9.95 
40.42] 9.57 
46.22] 9.20 


17.1 
18.1 
19.1 
20.0 





52.32 
51.98 
51.65 
51.32 


59.97 
§0.61 
50.24 
49.85 


49-44 
49.04 
48.65 
48.28 


—ae 


+31.50 


125 14™ 265.635 


+88° 11’ 


15/’.83 







21.0 8.84 
8.50 
8.17 


7-85 


46.03 
22.0 45.85 
23.0, 45.66 
24.0 | 45.46 


7-53 
7.20 
6.87 
6.51 


| 
25.01 45.24 | 
26.0! 44.99 
27.0 44.72 
28.0 | 44.44 i 


6.13 
| 5-73 
5-31 
4.88 





23.58 +23.56 
155 5™ 18*.999 
+87° 34’ 19/’.83 





2.7 
3-7 
47 


5-7 
6.7 


7-7 


10.7 
11.7 
| 12.7 


13.7 
14-7 
15-7 
16.7 


17.7 
18.7 
19.7 
20.7 


21.7 
22.7 
23-7 
24-7 


25-7 | 
26.7 
27.7 
28.7 | 


29.7 
30.6 
31.6 
32.6 


51.78 +51.77 
8" 107 44°.772 
+88° 53’ 55/'.27 


1912 





NOVEMBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1 H. Draconis. 
Mag. 4.6 


Mean} Right | Declina 


Solar 


- | Date. 


Ascen- 
sion. 


tion 


80 H. Camelop. 


Mag. 5.3 


10.8 
11.8 
12.7 


13.7 
14.7 
15.7 
16.7 


17-7 
18.7 
19.7 
20.7 


21.7 
22.7 
23.7 
24.7 


25-7 
26.7 
27-7 
28.7 


29-7 
30.7 
31-7 
32-7 


hm 


9 24 


+] 
46.12 
46.31 
46.49 
46.67 


46.83 
46.99 
47.15 
47-31 


47.48 
47.66 
47.84 
48.02 


48.21 
48.41 
48.61 
48.81 


49.00 
49.18 
49.35 
49-51 


49.67 
49.83 
50.00 


50.17 


59-35 
59-55 
50.76 
50.96 


51.16 
51-35 
51.52 
51.69 


6.93 


ne 


35-58 
35-46 
35-36 
35-27 


35-17 
35.06 
34-93 
34.78 


34.62 
34-47 
34-33 
34.21 


34.11 
34-03 
33-98 
33-94 


33-91 
33-89 
33.86 


33.82 


33-77 
33-71 
33-64 
33-56 


33-48 
33-42 
33-39 
33-39 


33-42 
33-46 
33-52 
33-58 


+6.86 


g® 24™ 377.695 
+81° 42’ 597.81 


18 


h m 





tion 


sion. | Nortk. | Date.| sion. 


° e 


-| 10 20|+82 59 


8 
32.89 
33-09 
33-29 
33-48 


33.66 
33.82 
33-98 
34.14 


34-31 
34-49 
34.68 
34.89 


35-11 
35-34 
35-56 
35-77 


35-97 
36.16 
36.35 
36.54 


36.72 
36.89 
37.08 
37-28 


37-49 
37-71 
37-94 
38.18 


38.41 
38.63 
38.84 
39-04 


8.20 


58.08 
57.88 
57-70 
57°53 


57-35 
57.16 
56.95 
56.74 


56.52 
56.28 
56.05 
55-84 


55-66 
55-49 
55-35 
55.22 


55.11 
55.01 
54-90 
54-79 


54-67 
54-54 
54-39 
54.22 


54.06 
53-91 
53-78 
53-69 


53.62 
53-57 
53-54 
53-52 





+8.14 


10° 207 26°.885 


+83° 


of 25/.01 


{Eph 12] 


Bradley 1672. 
Mag. 6.3 


Right | Declina-¢4Mean/ Right | Declina 


tion 
North. 


Solar | Ascen- 





h m ° ’ 
.| 12 14/+88 10 

8 id 
13.89] 48.28 
14.37) 47-95 
14.84 | 47.63 
15-29 | 47-32 


15.68 
16.02 


16.34 
16.66 


47.04 
46.75 
46.44 
46.11 


17.00 
17-39 
17.83 
18.31 


18.84 
19.40 
19.97 
20.55 


45-77 
45-43 
45.08 


44-73 


44.39 
44.07 
43-78 
43-51 


43.25 
43.00 
42.75 
42.51 


17.9 
18.8 
19.8 
20.8 


21.13 
21.70 
22.23 
22.72 


21.8 
22.8 
23.8 
24.8 


42.27 
42.01 
41.73 
41.43 


23.19 
23.63 
24.08 
24.56 


25.8 
26.8 
27.8 
28.8 


25.08 
25.67 
26.31 
27.00 


41.13 
40.83 
49.54 
40.28 


29.8 
30.8 
31.8 
32.8 


27.71 
28.42 
29.09 
29.71 


40.04 
39.82 
39.63 
39.46 


31.47 +31.45 
122 14™ 268.635 
+88° 11’ 15/'.83 


278 


froom bridge 2383. 
Mag. 7.2 


Mean} Right | Decli- 
Solar | Ascen- | nation 
Date.| sion. | North. 











h m oUF 

Nov.}15 4/+87 33 
8 LA 

1.0 | 43.55 | 64.88 

2.0 | 43-44 | 64.46 

3-0 | 43-35 | 64.06 

4.0 | 43.28 | 63.68 


63.32 
62.99 
62.66 


62.33 


5.0] 43-20 
6.0 | 43.11 
6.9 | 42.99 
7-9 | 42.84 


8.9 | 42.68 
9-9 | 42-53 
10.9 | 42.39 
11.9 | 42.26 


61.99 
61.63 


61.25 
60.85 


12.9 | 42.16 
13.9 | 42.10 
14.9 | 42.08 
15-9 | 42.09 


60.43 
60.02 
59.61 
59.20 


16.9 | 42.12 
17.9 | 42.17 
18.9 | 42.23 
19.9 | 42.28 


58.80 


58.43 
58.07 


57-72 


57-39 
57.06 


56.73 
56.38 


20.9 | 42.31 
21.9 | 42.32 
22.9 | 42.30 
23.9 | 42.26 


24.9 | 42.22 | 56.01 
25.9 | 42.20 55.61 
26.9 | 42.21 | 55.20 


27.9 | 42.27 | 54.78 


28.9! 42.38 
29-9 | 42.55 | 53-96 
30.9 | 42.73 | 53-57 
31.9 | 42.91 §3.22 


54.36 





23.55 +23.53 
15" 5™ 18%.999 
+87° 34’ 19/'.83 


274 


Groombridge 1119. 
Mag. 7.0 





Solar] Ascen-| tion 
Date.| sion. | North. 








h m ° 


Dec.| 8 12 /+88 53 


8 a 
36.78 | 37.52 
37-81 | 37.69 
38.79 | 37.85 
39-77 | 37-99 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


38.11 
38.23 
38.35 
38.48 


40.78 
41.83 
42.93 
44.07 


38.63 
38.81 
39.01 
39-23 


45-24 
46.41 
47-57 
48.68 


9.6 
10.6 
11.6 
12.6 


39.46 
39.71 
39.96 
40.20 


13.6 
14.6 
15.6 
16.6 


49.74 
59-73 
51.65 
52.52 


17.6 
18.6 
19.6 
20.6 

| 


53-33 
54.11 
54.88 
55-69 


40.43 
40.64 
40.84 
41.03 


21.6| 56.56 


22.6! 57.49 
23.6: 58.48 


24.6! 59.49 


41.21 
41.40 
41.60 
41.83 





25.6 60.48 
26.6 61.42 
27.6 ! 62.27 
28.6 | 63.02 


42.09 
42.37 
42.67 
42.98 


29.6 | 63.68 
30.6 | 64.25 
31.6 | 64.79 
32.6 | 65.35 


ee 


43.28 
43-56 
43.82 
44.07 





51.83 +51.82 
8" 107 44°.772 
+88° 53’ 55’".27 





Mean! Right | Declina 
Solar 











DECEMBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


1H. Draconis. 
Mag. 4.6 





h m 


8 
1.7| §1.52 
2.7| 51.69 
3.7| 51.85 
4.7 | 52.00 


5-7| 52-16 
6.7 | §2.32 
7.7 | 52.48 
8.7 | 52.65 


9.7 | 52.83 
10.7 | §3-O1 
11.7 | 53.20 
12.7 | 53-39 


13-7 | 53-57 
14.7 | 53-75 
15-7 | 53-92 
16.7 | 54-07 | 


17.7 | 54.21 
18.6 | 54.35 
19.6 | 54.49 | 
20.6 | 54.64 | 








21.6 
22.6! 54.95 
23.6155.11 
24.6 | 85.27 


54-79 


25.61 55-44 
26.6| 55.61 
27.6 | 55-78 
28.6) 55.94 


29.6 | 56.08 
30.6 | 56.20 
31.6] 56.31 
32.6 | §6.42 


+6.86 


6.93 


oo] , 


Dec.| 9 24/+81 42 


33-52 
33-58 
33.62 
33-65 


33-65 
33-65 
33-65 
33.66 


33-69 
33-74 
33.81 
33-90 


34.01 
34-14 
34.28 
34-41 


34-53 
34-65 
34-75 
34.83 


34-90 
34.98 
35-07 
35.18 


35-32 
35-48 
35.68 
35.88 


36.08 
36.28 
36.47 
36.64 


gh 24™ 37°.695 
+81° 42’ 509/'.81 





30 H. Camelop. 
Mag. 5.3 


| Declina Mean| Right | Declina 


Solar | Ascen-| tion 


- | Date.| sion. | North. 








bh m ° , 
IO 20 |+82 59 
8 oe 
38.84 | 53-54 
39-04 | 53-52 
39-23] 53-48 
39-40] 53-43 


Dec. 


1.7 
2.7 
3-7 
4.7 


39.58 
39-77 
39.96 
40.16 


53-37 
53-29 
53.22 
53.16 


40.37 
40.59 
40.82 


41.05 


§3.10 
53.06 


53-04 
53-04 


9-7 
10.7 
11.7 
12.7 


41.27 
41.48 
41.69 
41.89 


42.08 
42.26 


42.43 
42.61 


53-97 
53-12 
53-17 
53-23 


13-7 
14.7 
15-7 
16.7 


53.28 
53-33 
53-36 
53-37 


17-7 
18.7 
19.7 
20.7 
42.79| 53.38 
42.98| 53.38 
43.18} 53-39 
43-39 | 53.42 


25.7' 43.61! 53.48 
26.7 | 43-83! 53.57 
27.7! 44.04] 53.69 
28.7 44.23 53-82 


21.7 
22.7 
23.7 
24.7 








29.7 44.41 
30-7 44-58 | 54-09 
31.7 | 44.74! 54.21 
32.6, 44.90 | 54-32 


53.96 


8.20 +8.14 
109 207 269.885 
+83° 0’ 25/01 

(Eph 12] 


Bradley 1673. 
Mag. 6.3 


froombridge 2288. : 
Mag. 7.2 ; 


| : 
Mean) Right | Declina-JMean/| Right | Deci- 
So Solar 


lar| Ascen-| tion 
Date.!| sion. | North. 





h m ° a 
12 14|+88 10 


8 ao” 
29.09 | 39-63 
29.71 | 39.46 
30.30} 39.28 
30.85 | 39.09 


38.89 
38.69 
38.48 
38.25 


Dec. 


1.8 
2.8 
3.8 
4.8 


5.8 
6.8 
7.8 
8.8 


31.38 
31.91 
32.48 
33-09 


38.03 
37-83 
37-65 
37-48 


9.8 | 33-75 
10.8 | 34.45 
11.8! 35.19 
12.8 | 35.94 


13.8 
14.8 
15.8 
16.8 


36.70 
37-45 
38.18 
38.88 


37-33 
37.21 
37.11 
37.02 


36.93 
36.84 
36.74 
36.62 
| | 
21.8 | 41.98 | 36.49 
22.8 | 42.62 | 36.36 
23.8 43-31 36.22 


24.8 | 44.06, 36.08 
| 


17.8 | 39-55 
18.8 | 49.19 
19.8 | 40.79 
20.8 | 41.38 


25.7; 44-86 | 35.96 
26.7 45-68 35.87 
27.7 46.50| 35.81 


28.7 | 47.291 35.78 








29.7 | 48.03 | 35-77 
30.7 | 48.72, 35.76 
31-7 | 49-37! 35-75 
32.7 | 49-99) 35-74 


31.43 +31.42 
12> 14" 269.635 
+88° 11’ 15/'.83 


Ascen-| nation | 


Date.| sion. | North. 








hm ° ” 


15 4 +8733 
8 oF 
42.91 | 53.22 


J 


43-08 | 52.90 
| 


Dec. 


1.9 
2.9 
3-9 
4-9 


43.22 | 52.60 
43-33 | 52-30 


43-42 51.98 
43-50 | 51.65 
43-59 ' 51-30 
43-71 | 50.94 


5-9 
6.9 
7-9 
8.9 


43.86 | 50.57 
44.05 50.20 
44-27 | 49.82 
44.53 | 49-45 
44.81 | 49.10 
45.10 48.77 
45.40 48.46 
45-69 48.16 


9-9 
10.9 


11.9 
12.9 


13.9 
14.9 
15-9 
16.9 


45-97 | 47-88 
46.23 47.61 
46.47 | 47-35 
46.68 | 47.08 


46.87 46.78 
47.08 | 46.47 
47.32 146.14 
47.60 | 45.80 


25.9 | 47-93 1 45.46 
26.9 | 48.29 | 45.13 
27.9 48.69 44.82 
28.9 | 49.11 ' 44.55 


17-9 
18.9 
19.9 
20.9 


21.9 
22.9 
23.9 
24.9 


29.9 49-52 | 44.30 
30.91 49.91 44.07 
31.8 | 50.26! 43.85 


32.8 | 50.58 | 43.64 


23.52 +23.50 
155 5™ 18.999 © 
+87° 34’ 19/’.83 





h m 
16 54 


8 

0.9 | 49.72 
1.9 | 49.76 
2.9| 49-79 
3-9 | 49.82 


Jan. 





4-9 | 49-87 
5-9 | 49-92 
6.9 | 50.00 
“ee 


50.18 
§0.27 
§0.36 
59.45 


8.9 
9-9 
10.9 
11.9. 





12.9 | 50.54 
13.9 | §0.62 
14-9 | 50.70 


15.9 50.78 





16.9 | 50.86 ° 


17-9 | 59-95 


18.9 | 51.04 | 


44.64 


44.26 
43-87 
43.48 
43.11 


42.78 
42.47 
42.18 


41.90 


41.63 
41.37 
41.09 
40.80 


40.50 
40.19 
39.88 


19.9! §1.14| 39.55 
| 


20.9 | 51.25; 


21.9| 51.38 
22.9) 51-5! 
23.9 51.64 


24-9. 51.76 
25.9 | 51.89 
26.9 §2.02 
27.9 | 52.13 


28.9 | 52.23 
29.8 52.33 
_ 30-8: 52.43 
31.8 | 52.54 


39.22 
38.90 
38.61 
38.33 


38.09 
37.88 
37.68 


37-48 


37-27 
37-04 
36.79 
36.54 


32.8. 52.66| 36.27 


7-35 +7.28 


16" 54” 
+82° x1’ 


5§6°.786 
0’’.93 


Mean | Right 
Solar | 


. | Date.| sion. 





JANUARY, 1912 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Urse Minoris. 
Mag. 4.4 


| 


tion 
North. 


Ascen- 








| 
| 
| 6 c 
18 01486 36 


” 


40.17 
39.85 
39-52 
39.16 


18.93 
18.89 


18.85 
18.82 


18.78 
18.77 


18.79 
18.86 


38.79 
38.39 
37-99 
37.60 


18.95 
19.06 
19.17 
19.27 


37-24 
36.89 
36.57 
36.28 


36.00 
35-71 
35-41 
35.10 


12.9 
13.9 
14.9 
15-9 


19.35 
19.43 | 
19.51 | 
19.59 


16.9 | 19.66 
17-9 
18.9 


19.9 


34-79 
19. V4 34-45 
19. 83, 34.10 
19-95 | 33-74 


20.9 | 20.09 | 33.38 
21.9 | 20.26; 33.03 
22.9 20.44, 32.69 
23.9 | 20.64) 32.37 





24.9 | 20.85 | 32.08 
25.9:21.05 31.81 
26.9 | 21. 25 | 31.56 
27-9, 21. S| 31.32 





eo lar.s7 31.07 
29.9 | 21. 71| 30.81 
30.9 | 21. 85 30.54 
31.9 | 22.00: 30.24 
32.9 | 22.17 | 29.92 





16.91 +16.88 
185 oO” = =38°.79 
86° 36’ = 51’’.01 


Declina-4Mean| Right 


32-9; 19.69 


X Ursee Minoris. 
Mag. 6.6 


Ascen- 
sion. 


Solar 
Date. 








Jan.| x 


1.0 
2.0 
3.0 
4.0| 19.43 
18.89 
18.44 
18.10 
17.88 


5.0 
6.0 
7.0 
7-9 


8.9 
9.9 
10.9 
11.9 


17-75 
17.69 
17.68 
17.66 


17.61 
17-54 
17-43 
17.30 


12.9 
13-9 
14.9 
15-9 


aI. II 
20.59 
20.00 


16.9 
17-9 
18.9 
19.9 


17.15 
17.02 | 
16.93 
16.90 


16.95 
17.07 
17.29! 
17-59 | 


20.9 


21.9 
22.9 
23.9 


24-9 17-93 | 
25. 9 18.28 | 
09) 18. 62 
27. 9| 18.90 





28.9 19.10 
29.9 19.25 
30.9 19.37 
3t. 9 19.50 








‘Dectina 


tion 


North. 


7 [489 ¢ oO} Jan. 


28, 50 
28.21 
27.92 
27.61 


27-27 
26.91 
26.53 
26.15 


25.78 
25-43 
25.10 
24.80 


24.50 
24.22 
23.92 
23.62 


23.30 
22.96 
22.63 
22.27 


21.90 
21.52 
21.15 
20.79 


20.46 
20.16 
19.86 
19.59 


19.33 
19.04 
18.75 
18.43 
18.09 


76 Draconis. 
Mag. 5.7 





renee | cme | ee | 


1.1. 
2.1 
3.1 
4.1 


51.01 
59-90 
50.78 
50.65 


I | §0.54 
.1 | 50.42 
I | 50.31 
1 | 50.22 


reais 


50.13 
50.07 
§0.01 


49-95 


9.1 
10.1 
II. 
12.1 





13.1 
14.1 
15.1 
16.0 


49-90 
49.85. 
49.78 
49.70 





17.0' 49.64 
18.0 | 49.56 
19.0. 49.48 
20.0 | 49.41 


21.0 | 49.35 
22.0 | 49.30 
23.0 | 49.26 
24.0 | 49.24 


25.0) 49.22 
26.0 | 49.20 
27.0) 49. 19 
28.0) 49. 18 


29.01 49. 15 
30.0 49.11 
31.0! 49.07 
32.0 | 49.02 
33-0 , 48.97 





57-67 +5 
1g 
+89° 0’ 33 


[Eph 12] 


7.66 
8m 36*.99 


” 82 


7-37 
20" 49™ 
+82° 12’ 


| 


| 
| 


Right Declina Mean 


25.64 
25-43 
25.22 
24.97 


24.71 
24.40 
24.08 
23-75 


23-43 
23.11 
22.82 


22.54 


22.27 
22.00 


21.74 
21.46 


21.17 
20.87 


20.55 
20.21 


19.86 
19.49 
19.13 
18.77 


18.43 
18.12 


17.82 
17-53 


17.26 
16.98 
16.68 


16.37 
16.02 


NE 


+7.31 


1°.268 


22''.39 


215 


39 H. Cephei. 
Mag. 5.6 





h ™m oo. hUf 


.| 23 27 |+8649 


” 


8 
29.11 | 34.93 
28.75 | 34-94 
28.35 | 34-94 
27-94 | 34-94 


27.50 | 34.91 
27.05 | 34.85 
26.61 | 34.77 
26.19 | 34.66 


25-79 | 34-53 
25-42 | 34-39 
25.08 | 34.25 
24.77 | 34-12 


9.2 
10.2 
11.2 
12.2 


24.46 | 34.00 
24-14 33-89 
23.81 | 33.80 
23-47 | 33-79 


13.2 
14.2 
15.2 
16.2 
17.2 | 23.11 | 33-59 
18.2 | 22.73 , 33.48 
19.1 22.35 33-35 
20.1 71-90 | 33:19 


21.56 | 33.01 
21.18 32.81 
: 20.84 32.60 
20.51 32.37 





21.1 
22.1 
23.1 
24.1 








25.1 20.22 32.16 
26.1 | 19.95 31.94 
27.1 19-71 | 31.75 
28.1) 19.45 31.57 
19.19 | 31-4 
18.92 31.25 
18.62 | 31.09 
18.29 , 30.92 


17.94 | 30.72 





29.1; 
30.1 
31.1 
32.1 
33-1 








18.06 +18.03 
23" 27™ 45°.399 
86° 49’ 19’'.56 
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FEBRUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


€ Urse Minoris. 


Mag. 4.4 


Mean) Right | Declina 


Solar} Ascen-| tion 
Date.) sion. | North 





Feb. 


1.8 
2.8 
3.8 
4.8 


5.8 
6.8 
7.8 
8.8 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 


17.8 
18.8 
19.8 
20.8 


21.8 
22.8 


23.8 | 


24.8 


25.8 


26.8 | 


27.8 
28.8 


29.8 
30.8 





h | o ¢ 
16 54, +82 10 
3 ” 
§2.66| 36.27 
52-79 | 35-99 
52-93] 35-73 
53-99 | 35-50 


53-25 | 35-30 
53-40| 35.12 
53:55 | 34-97 
53-70| 34.83 


53-85 | 34.70 
53-97| 34-57 
54-10) 34.42 
54.24| 34.27 


54-38 | 34.10 
54-52! 33-92 
54-97 | 33-75 
san 33-58 
154-99 | 33-41 
§5-16 | 33.27 
55:34 33-15 
55:52! 33.07 


} 

55-68, 33.00 
55-85 32.95 
56.00; 32.91 
(56.14 32.87 


| 
56.28 | 32.81 


56.42, 32-74 
56.56, 32.66 


| 56.71 | 32.57 


56.861 32.46 
57-03, 32-37 


7.35 +7.28 


16" 54™ 56°.786 
+82° 11’ 0/’.93 


- | Date.| sion. | North. [Date.| sion. | North. Date, sion. | North. 
[ 





FOR THE UPPER TRANSIT AT WASHINGTON. 









O Ursse Minoris. | A Ursee Minoris. 76 Draconis. 
Mag. 4.4 Mag. 6.6 Mag. 5.7 


| 
Mean| Right | Declina Mean! Right DeclinadMean Right ection 
Solar| Ascen-| tion {Solar! Ascen-| tion 




















h m o 7 hm ° ’ | hmj ° % 
Feb.|/ 18 0/+86 36] Feb.|19 7,+89 O] Feb.i 20 48 |} +82 12 






‘ hm 
Feb.| 23 27 





1.1 | 18.29 


8 
1.9] 22.17! 29.92] 1.9 19,69 18.09 | 1.0) 49.02 













16.37 
2.9 | 22.37] 29.59 | 2.9|19.99| 17-73 | 2.0] 48.97| 16.02 | 2.1] 17.94 
3-9| 22.60] 29.27 | 3.9! 20.39/ 17.38] 2.9/1 48.94| 15.65 | 3.2) 17.61 








4.9 | 22.87] 28.98 | 4.9] 20.90] 17.03 | 3.9 48.93 | 15.27 | 4.1/17.29 






5-1] 17.00 
6.1 | 16.74 
7-1/| 16.51 
8.1 | 16.32 


5-9|23.1§| 28.71 | 5.9/21.49| 16.70] 4.9 48.93 | 14.89 
6.9 | 23.44| 28.47 | 6.9; 22.13| 16.40] 5.9] 48.95| 14.53 
7.9] 23.72| 28.25 | 7.9|22.78| 16.12 | 6.9] 48.97) 14.18 
8.9 | 23°98 | 28.04 ] 8.9] 23.42| 15.86] 7.9) 49.00] 13.85 








9.1 | 16.13 
10.1 | 15.95 
11.1] 15.77 
12.1 | 15.57 





9.9|24.24| 27.84 | 9.9|24.02| 15.61 | 8.9 49-03 | 13.54 
10.9 | 24.49 | 27.64 [10.9 | 24.58] 15.361 9.9 49.06 | 13.24 
11.9 | 24.73| 27-44 J 11.9 ores 1§.12 | 10.9 | 49.07 | 12.95 











12.9 | 24.96! 27.23 [12.9 | 25.62] 14.87 [11.9] 49.09| 12.66 














13.1 | 15-37 | 27-93 _ 
14.1 15.14} 27.68 
15.1 | 14.90 ! 27.43 
16.1 | 14.66 | 27.16 


13.9] 25.20] 27.00 113.9 | 26.14| 14.60 f.12.9/ 49.10! 12.36 
14.9] 25.46! 26.76 [14.9 | 26.69| 14.32 }13.9 49.11 | 12.05 
15.8 25.73 ' 26.51 15.9 | 27.28 14.02 14.9 | 49-12 | 11.72 
16.8 26.01 26.26 116.9 | 27.93 | 13-72 115.9: 49.13 | 11.37 
178 26.32 26.01 17.9 28.6 13.42 169 49.14 11.03 
18.8 26.64, 25.78 18.9 29.46 | 13.12 17.9! 49.18 | 10.67 
19.8 ; 26.99 | 25.57 19.9 : 30.33 | 12.83 [18.9 ' 49.22| 10.31 
20.8 | 27.34| 25.39 | 20.91 31.26: 12.56 19.9'49.27| 9.95 
21.8! 27.69 25.23 21.9! 32.22. 12.33 | 20.9 49.33| 9.61 
22.8'28.03| 25.11 22.9 33.18) 12.12 [21.9 49.40| 9.29 
23.8! 28.34 24.99 | 23-9 34.09) 11.93 22.9! 49.48| 9.00 


74-8 28.04 24.87 24.9 | 34-91) 11.74 23-9 49-55 8.73 





17.1] 14.42. 26.87 © 
18.1] 14.19 | 26.57 
19.1 | 13.99 ! 26.25 
20.1 | 13.82 ; 25.92 


21.1 | 13.67 | 25.59 
22.1 | 13.56! 25.27 
23.1 13.48 | 24.96 
24.0] 13.41 . 24.67 
25.8' 28.91. 24.75 25.9 | 35.66 11.56 24.9, 49.61 8.46 
26.8 | 29.18 24.61 26.9 | 36.36 11.37 125.9 49.67| 8.20 
27-8 29.45 | 24-46 27.9 | 37-05 11.17 }26.9'49.71| 7.94 
28.8! 29.73, 24.29 | 28.9 37-77 | 10.94 27.9'49.76| 7.67 


25.0] 13.33 | 24.40 
26.0] 13.23 , 24.15 
27.0] 13.11 | 23.91 
28.0 | 12.97 | 23.66 


29.0} 12.81 | 23.38 
30.0 12.65 | 23.08 


| 
10.69 | 28.9 | 49.80| 7.37 
10.43 } 29.9 49.85] 7-05 


| 
29.8! 30.04; 24.11 [29.9 | 38.57 
30.8 | 30.38 | 23.93 | 30.9 ' 39-45 











18.05 +18.02 
235 27™ 45°.399 
+86° 49’ 19.56 


16.90 +16.87 57-51 +57.5!1 7-37. +7.30 

182 0” 388.79 | 19% 8™ 368.99 | 20% 4o™ 13.268 

+86° 36’ 51/01 |4+89° of 33.82 ]+82° 12’ 227.39 
[Eph 12] 














MARCH, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





X Urse Minoris. 














Mag. 4.4 Mag. 6.6 
Right |Declina-4Mean| Right |Declina-{Mean . Right | Declinz 
tion [/Solar;| Ascen-| ti Solar; Ascen-| tion 
Date.) sion. | North. | Date.) sion. - | Date.) sion. | North. 
h m nd bm hm °° 
Mar.| 16 54 /+82 10} Mar.|/18 0 / +86 36] Mar./19 7/+89 oO 

s w 8 wow 8 n” 

1.81 57.03 | 32.37 | 1.8) 30.38| 23.93 | 1.9/39.45| 10.43 
2.8:57.21 | 32.30] 2.8 30.75 | 23.76 2.9 | 40.44 10.18 
48) 57-39 | 32-26] 3.8/31.13| 23.63 | 3.8)/41.52| 9.96 
48!57.57| 32.26] 4.8/31.52| 23.52 | 4.8142.66| 9.76 
$8157-74| 32-27 | 5-8; 31.90/ 23.45 | 5.8/ 43-81) 9.59 
67157-90| 32.31 | 6.8 | 32.26| 23.41 | 6.8144.94| 9.44 
7:7|§8.06 | 32.34 ] 7-8} 32.62 | 23.38 | 7.8 46.03| 9.32 
8.7| 58.21} 32.39 J 8.8) 32.95 | 23.34 | 8.8.47.07/ 9.20 
9.7| 58.36 | 32.42 | 9.8) 33.27 | 23.29 | 9.8; 48.06| 9.07 
107/58.51 | 32.45 [10.8 | 33.60| 23.24 [10.8 | 49.02| 8.95 
11.7| §8.66| 32.47 }.11.8 | 33-92 | 23.17 [11.8| 49.97] 8.82 
12.7| §8.80| 32.47 | 12.8 | 34.25 | 23.10 [12.8 | 50.93! 8.67 
13-71 58.96| 32.47 [13.8 | 34.58 | 23.02 113.8/51.93] 8.52 
14.7 | 59-12! 32.48 114.8 | 34.93 | 22.94 114.8/52.96| 8.36 
1.7 | 59-28 | 32.49 115.8! 35.29; 22.86 [15.8!54.04| 8.20 
16.7 | 59.45 | 32.52 | 16.8 | 35.67 | 22.79 [16.8/55.19| 8.04 
17.7| 59.63 | 32.57 [17.8 | 36.07 | 22.75 [17.8 |56.42| 7.88 
18.7| 59.80| 32.65 [18.8 | 36.48 | 22.73 118.8; 57.69] 7.75 
19.7 | 59.98 | 32.76 [19.8 | 36.88 | 22.73 119.8 | 58.99| 7.65 
20.7 |60.15 | 32.88 | 20.8 | 37.27 | 22.76 | 20.8 |60.28/ 7.58 
33.7 | 60.30! 33.02 [21.8 | 37.65 | 22.81 J 21.8/61.53] 7.54 
22.7 | 60.44 | 33-16 [22.8 | 37.99] 22.87 122.8/62.71| 7.51 
23.7 | 60.56| 33-28 | 23.7 | 38.30) 22.93 | 23.8| 63.80] 7.48 
24.7 | 60.69 | 33.40 124.7 | 38.61 °° 22.98 [24.8 | 64.80; 7.45 
25.7 | 60.82 | 33-49 | 25.7 | 38.91 | 23.00 | 25.8/65.76| 7.40 
26.7 | 60.95 | 33.58 | 26.7 39-22 | 23.01 26.8 | 66.74] 7.33 
27-7| 61-08 | 33.65 127-7 | 39.54 23-00 ] 27.8; 67.77| 7.24 
28.7 | 61.23 | 33-73 128.7 | 39.88 | 23.00 | 28.8 | 68.87] 7.15 
29.7 | 61.38 | 33-82 | 29.7 | 40.25 | 23.01 | 29.8] 70.08] 7.06 
30.7 | 61.54 33-94 | 30.7 40.63 | 23.03 [30.8 | 71.36| 6.99 
31.7] 61.70! 34.10 [31.7 | 41.02 | 23.09 [31.8| 72.68) 6.94 
32.7 61.86 | 34.29 132.71 41.41 | 23.18 132.8] 74.02| 6.91 
7-35 +7.28 16.89 +16.86 57-44 +57.43 
| $165 54™ 56°.786 | 18" o™ 38°.79 195 8™ 36%.99 
482° rx’ .93, 14+86° 36’ 51.01 1+89° Of 33.82 


(Eph 12) 


%76 Draconis. 
Mag. 5.7 


Right |Declina 
Ascen-| tion 
sion. | North. 


Mean 


Date. 








bm ° é 
20 48 |+82 11 


ry oo 
49.92 | 66.72 
49.99 | 66.39 
50.08 | 66.07 
50.18 | 65.76 


Mar. 


1.9 
2.9 
3-9 
49 


50.28 | 
59-39 : 
59-49 
59-59 


65-49 
65.24 
65.00 
64.78 


5-9 
6.9 
7-9 
8.9 


50.68 


59-77 
50.85 


59-93 


64.56 
64.34 
64.11 
63.86 


9-9 
10.9 
11.9 
12.9 


51.02 
51.11 
51.22 


51.33 


63.60 
63.34 
63.06 
62.78 


13.9 
14.9 
1§-9 
16.9 


62.52 
62.27 
62.05 
61.84 


17.9 
18.9 
19.9 
20.9 


51.45 
51.58 
§1.72 
51.86 


61.67 


61.53 


61.39 
61.24 


21.9 
22.9 
23.9 
24.9 


51-99 
§2.13 
52.26 


52-37 


61.08 
60.91 
60.72 
60.52 


52.48 
52-59 
52.70 
52.82 


25-9 
26.9 
27-9 
28.9 


29.8 
30.8 
31.8 
32.8 


5§2.94| 60.31 
53-07 | 60.12 
53:22» 59-94 
53-39 | 59-79 


7-37, $7.30 
205 49™ ~=1'.268 
+82° 12’ 22/'.39 





217 


H. Cephei. 
Mag. 5.6 


Mean| Right | Decti- 
Solar | Ascen-, nation 


Date. 


Mar. 


1.0 
2.0 
3.0 
4.0 


5.0 
6.0 
7.0 
8.0 


9.0 
10.0 
11.0 
12.0 


13.0 
13.9 
14.9 
15.9 


16.9 


17.9 
18.9 


19.9 


20.9 
21.9 
22.9 


23-9 


24.9 
25.9 
26.9 
27.9 


28.9 
29-9 
30-9 
31-9 


sion. | Nortk. 











h m o.hlUP 
23 27 +8649 


” 
Ss 


12.65 | 23.08 

12.50 | 22.75 

12.38 . 22.40 

12.30 | 22.05 
| 


12.26 21.71 
12.26 21.38 
12.27 . 21.06 
12.28 | 20.75 


12.30 
12.30 
12.28 
12.26 


20.46 
20.17 
19.88 
19.59 


12.23 
12.20 
12.16 
12.13 


19.30 
18.99 
18.68 


18.35 


18.01 
17.67 
17.31 
16.96 


12.12 
12.13 
12.17 
12.26 


16.63 
16.32 
16.03 
15-77 


12.37 
12.49 
12.62 


12.74 


12.84 
12.93 
12.98 
13.02 


15.51 
15.27 
15.01 
14.74 


13.08 
13.15 
13.25 
13.40 


14.45 
14.13 
13-79 
13.46 


18.04 +18.01 


23% 


27™ 45°.399 


+86° 49’ 19/'.56 


278 





Apr.}16 55 +8210 


oo 


1.86 
2.01 


2.14 
2.27 


1.7 
2.7 
3-7 
4-7 


34-29 
34-49 
34-69 
34-90 


2.39 
2.50 
2.61 
2.73 


35-11 
35-31 
35-50 
35-67 


2.84 
2.96 
3-09 
3.22 


35.83 
36.00 
36.17 
36.35 


36.54 
36.74 
36.98 
37-25 


3-36 
3-50 |; 
3.63. 


16.6| 3.75 


17.6 
18.6 
19.6 
20.6 


3.86 
3. 96 
4.05, 
4.12 
| 
| 


4.20 
4.27, 38.81 
4-35 | 39-01 
| 4-44) 39.22 


37-52 
37.80 
38.07 
38.34 


21.6 | 
22.6, 
23.6 
24.6 


38.59 


25.6! 
26.6 
27.6 
28.6 


| 
4.54} 39-44 
4.65 39.68 
1 


4-75 39-94 
4.85] 40.23 


4.95 40.54 
5.03, 40.86 


5-10, 41.19 


5-15 41.51 


29.6 
30.6 
31.6 
32.6 


7-35 +7.28 
16" 54™ 56°.786 
+82° 11’ 0''.93 


APRIL, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 








1.7/ 41.41 
2.7 | 41.78 
3-7 | 42.13 
4.7 42.46 


5-7 | 42.78 
6.7 | 43.09 
7-7, 43-39 
8.7 | 43.68 | 


9-7 | 43-98 | 
10.7 | 44.30, 
11.7 | 44.63, 
12.7 | 44.96 


13.7 , 45-31 
14.7 45.66, 
15.7 46.01; 24.79 
16.7 40.35, 


17.7 46.67 
18.7 40.97 | 25.38 
19.7 “AT: 230 
20.7 (47: 47 


| 
21.7 47.69 
22.7 47-91, 
23.7 48.15, 


24.7 AB 41 ! 26.47 


25:7 48.70, 
26.7 49.00 
27.7 49.30. 
28.6,49.60 27. 


| 
29.6 | 49.89 | 27.47 
30.6 | §0.15 
31.6] 50.39' 28.01 
32.6 | 50.61, 2 
+16.87 
38°.79 
51.01 


16.90 
18 h om 
+86° 36’ 





A Urse Minoris. 
Mag. 6.6 


Mean | Right | Declina 


Solar Ascen-| tion 


+89 0 


6.91 
6.92 
6.95 
7.00 





h 
; 19 8 

| 8 
1.8 | 14.02 


2.8 15.33 
3.8 | 16.60 


4.8 | 17.82 


7-04 
7.08 
7.12 


7-15 


5-8; 18.97 
6.8 | 20.07 
7.8 | 21.13 
8.7 | 22.18 


7.16 
7.16 
7-17 
7.18 


9-7 | 23.24 
10.7 1 24.33 
11.7 | 25.47 
12.7 , 26.65 


7.20 
7-23 
7.28 
7-37 


13.7 | 27.89 
14.7 | 29.17 
15.7 30.48 | 
16.7 | 31.76 


7.48 
7.62 
7:77 
7-91 


17.7 | 33.01 
18.7 | 34-19 
19.7 | 35-27 


20.7 36.25 


8.04 
8.14 
8.22 
8.30 


37.16 | 
38.06 
38.97 
39-95 


21.7 
22.7 
23-7 
24.7 | 
25-7 49.99 
26.7 


8.37 
8.45 


| 8.55 
8.67 





8.84 
9.02 
9.22 


9.42 





+57.41 

36*.99 
33/’.82 
{Eph 12] 


76 Draconis. 
Mag. 5.7 


“0 
53-39 
53-55 | 
53-7! 
53-85 | 


1.8 
2.8 
3.8 
4.8 


5.8 54.00. 
6.8, 5415, 
7.8 | 54.29 | 
8.8 54-43 


9.8 | 54.56 
10.8 | 54.69 
11.8 |, 54.83 
12.8 | 54.97 
13.81 55.12 
14.8 | 55.28 
15.8' 55.46 
16.8 55-64 


17.8 | 55-81 
18.8 | §5.97 
19.8 | 56.13 
20.8 | §6.28 


21.8 | §6.42 
22.8 | §6.55 
23.8 | 56.68 
enyee 


25.8 56.96 | 
26.8 57.12 
27.8 57: 28 | 
28.8 | S87 .46 


29.8 | 57-64 
30.8 57.82 
31.8 58.00 
32.8 58.17 


7°37 
205 49™ 
82° 12’ 





° ’ 


.| 20 48 !-+82 11 § Apr. 


59-79 
59-65 
59.55 
59-47 


59.39 
59.32 
59-24 
59.14 


59-04 
58.93 
58.81 


58.69 


58.57 
58.47 
58.40 
58.35 


§8.32 
§8.32 
58.34 
58.37 


58.39 
58.39 
58.38 
58.35 


58.31 
§8.27 
§8.25 
§8.25 


58.28 
58.34 
58.42 
58.51 


+7.30 
1°.208 


22''.39 


30 H. Cephei. 
Mag. 5.6 





eo ou? 


23 27 +8649 





8 
1a'sa | 13.15 
13.78 | 12.85 
14.00 ' 12.57 
14.21 | 12.32 
14.42 12.07 
14.61 | 11.84 
14.79 , 11.60 
14.96 | 11.36 


15.11 
15.26 
15.42 
15.58 


11.12 
10.87 
10.61 


12.9 | 10.33 


10.05 
9.77 
9-49 
9.23 


13-9 | 15.78 
14-9 16.00 
15.9 16. 26 | 


16.9 | 10.54 


17.9 | 16.83 
18.9 | 17.15 
19.9 | 17.45 
20.9 17.73 


8.99 
8.78 
8.59 
8.44 


8.28 
8.12 
7-94 
7-74 


| 
21.9 | 17.99 
22.9 18.22 
23.9 | 18.44 
4-9 18.65 


25.9 18.88 
26.9 19.12 
27.9 19.42 
28.9: 19.74 | 
29.9 | 20.09 
30.9 : 20.46 
31.9 20.82 
32.9 | 21.18 


7°53 
7-30 
7-07 
6.86 


6.66 
6.48 
6.33 
6.19 


+18.00 
45°.399 
19’’.56 


18.02 
23 h 27m 
86° 49’ 


= Urse Kinoris. 
Mag. 4.4 


Mean Right | Dectina 








| hm o 7 
May! 16 55 | +82 10 
s tad 
§.10| 41.19 
5-15} 41-§1 
5.21 | 41.82 
§-26| 42.11 


1.6 
2.6 


3-6 
4-6 


5-6 
6.6 
7.6 
8.6 | 





5-30} 42-39 
5-35 | 42.65 
5.41 | 42.90 
5-48! 43.16 





9.6 
10.6 
11.6 
12.6 


43-43 
5-61 | 43-70 
5-68) 43.99 
5:74| 44-3! 


5°54 


13.6 

14.6! 
15.6 | 
16.6: 


5-79 | 44.64 
5.84! 45.00 
5.87 | 45-36 
§.88| 45.71 


5.89 
5-90 
5-90 
5-91 


17.6 
18.5 
19.5 
20.5 


46.05 
46.36 
46.66 


46.93 


21.5 
22.5 
23.5 
24.5 


25.5 


5-92 
5-94 
5.98 
6.01 


47-19 
47-45 
47-73 
48.04 


6.03 | 48.36 
6.05 | 48.71 
6.07 | 49.07 
6.07 | 49.43 


26.5 
27.5 
28.5 


| 
6.06 49.79 
6.03 | §0.14 
6.00 | 50.46 
5-98 | 50.77 


29-5 
30-5 
31-5 
32-5 


7-35  +7.28 
165 54™ 56°.786 
482° 11’ 07.93 


O Ursee Minoris. 
Mag. 4.4 


Mean! Right | Declina4 Mean 


Solar} Ascen- 


- £ Date. sion. 








hm 


May| 18 o 


8 
1.6] 50.39 
2.6} 50.61 
3.6] 50.81 


4.6 | 50.99 


5.6 
6.6 
7.6 
8.6 


51.17 
51.35 
51-55 
51.75 


9.6 | 51.96 
10.6 | §2.18 
11.6. 52.41 
12.6 | 52.64 








14.61 53.05 
15.6: 53.22 
16.61 53.35 


13-6 | 52.85 
| 


al 53.46 
18.6 53.55 
19.6 | 53.63 
20.6 | 53-71 


21.6 | 53.80 
22.6 | 53.92 
23.6 | 54.06 
“ee 


25.6 
26.6 
27.6 
28.6 


54-36 
54.50 
54.62 
| 54-71 
29.6 ' 54.77 
30.6 54.82 
31.6 | 54.85 
32.6 | 54.87 





16.90 +16.88 
o™ 38°.79 
+86° 36’ 51’.01 
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MAY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 














tion 


North. .| sion. 








° a 


28.01 
28.29 
28.55 
28.81 


47.84 
48.82 
49.73 
50.59 


29.04 
29.27 
29.49 
29.71 


51.43 
§2.25 
53-09 
53-95 















54.85 
55-80 
56.78 
57-77 


29.92 
30.14 
30.38 
30.65 


9:7 
10.7 


11.7 
12.7 


39-95 
31.25 
31.58 
31.91 


14.7 | 59-73 
15.6 | 60.63 
16.6 | 61.41 


13-7 fon 


32.23 
32-53 
32.81 
33.06 


17.6 | 62.08 
18.6 | 62.66 
19.6 | 63.20 
20.6 | 63.74 





21.6 | 64.31 
22.6 | 64.93 
23.6 | 65.64 
24.6 | 66.40 


33-30 
33-54 
33-80 


34.08 


25.6 , 67.20 
26.6 | 67.98 
27.6 |68.70 
28.6 | 69.35 


34-37 
34.69 
35-03 
35-38 


35:73 


29.6 | 69.94 
36.07 


30.6 : 70.43 
31.6} 70.85 





19 h 


+89° 


32.6 71.23) 


A Urse Minoris. 
Mag. 6.6 


Right |Declina 
Ascen- 


tion 
North. 





° , 


+89 Oo 


9.22 
9.42 
9.63 
9.83 


10.01 
10.19 
10.36 
10.51 


10.65 
10.82 


10.99 
11.18 


11.39 
11.64 


11.91 
12.17 


12.46 
12.72 
12.97 
13.19 


13.40 
13.60 
13.80 
14.02 


14.26 
14.52 
14.81 
15.12 


15.44 
15.76 
16.07 
16.36 


57-49 +57.48 
8™ 36*.99 
Oo’ 33.82 


[Eph 12] 


76 Draconis. 
Mag. 5.7 


Mean! Right | Declina 
Solar| Ascen-| tion 
Date.| sion. | North. 








h m ° ‘ 


May: 20 48 


1.8 
2.8 
3.8 
4.7 


8s 
58.00 
58.17 
58.32 
58.47 


58.42 
58.51 
58.60 
58.69 


58.61 
6.7 | 58.75 
7-7 | 58.89 
8.7 | 59.02 


58.77 
§8.84 
58.91 
58.96 


5:7 


9-7 | 59.16 
10.7 | 59.31 
11.7 | 9-47 
12.7 | 59.63 


59.01 
59.06 
§9.12 
§9.21 


13.7 | 59.80 
14.7|59.97 
15.7 | 60.14 
16.7 | 60.30 


59-32 
59-44 
59.60 
59-79 


17.7 | 60.45 
18.7 | 60.59 
19.7 | 60.71 
20.7 | 60.82 


59-99 
60.17 
60.35 
60.50 


60.94 
61.07 
61.20 


61.34 


60.63 
60.76 
60.88 
61.02 


21.7 
22.7 | 
23.7 
24.7 


61.50 
26.7 | 61.65 
27.7 |61.80 
78-7 | 04-95 


61.17 
61.35 


61.55 
61.78 


25-7 


62.02 
62.26 
62.51 
62.74 


29.7 ' 62.09 
30.7 | 62.23 
31.7 62.35 
32.7 | 62.47 

7-37 +7.30 
20° 49™ = 1*.268 
+82° 12’ 227.39 





+82 11 
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89 H. Cephei. 
Mag. 5.6 


Mean| Right | Decli- 
Solar | Ascen-} nation 
Date. 


North. 
h m ° a 
May] 23 27 |+8649 
; “ 
1.9 | 20.82 
2.9| 21.18 
3-9] 21.52 
4.9] 21.84 


sion. 





6.33 
6.19 
6.07 


5.96 


5.85 
5:73 
5.60 
5.48 


§.9]| 22.14 
6.9 | 22.44 
7.8| 22.73 
8.8 | 23.01 


9.8 | 23.30 
10.8 | 23.61 


11.8 | 23.95 
12.8 | 24.30 


5-33 
5.19 
5.04 
4.90 


4.76 
4.66 
4.58 
4.52 


13.8 | 24.69 
14.8 | 25.10 
1§.8 | 25.52 
16.8 | 25.94 


17.8 | 26.33 
18.8 | 26.69 
19.8 | 27.03 
20.8 | 27.34 


4.50 
4.48 
4-47 
4-44 


21.8 | 27.65 
22.8 ' 27.96 
23.8 | 28.28 
24.8 | 28.63 


4.40 
4-33 
4.26 
4.19 





25.8/ 29.02! 4.12 
26.8 | 29.44! 4.06 
27.8 29.87 | 4.03 
28.8 | 30.30| 4.01 


29.8 | 30.73! 4.03 
30.8 31.14 | 4.06 
31.8 | 31.53 | 4.10 
32.8 31.90 | 4.14 


18.02 +17.99 
23° 27™ 45°.399 


+86° 49’ 19/’.56 
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JUNE, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 






€ Ursse Minoris. 
Mag. 4.4 















h ™ | ° ’ 
June| 16 55 , +82 10 


1.5 | 5- "98 
2.5| 5.96 
3-5 | 5-93 
4-5] 5-91 


5:5 | 5-90 
6.5 | 5.89 
7.5| 5.88 
8.5 | 5.87 


9-5] 5-85 
10.5} 5.82 
11.5] 5-78 
12.5| 5-73 


13.5| 5-67 
14.5} 5-59 
15-5 5:5? | 
16.5| 5-45 


17-5 530 
18.5! 5.33 ; 55-90 
19.5! 5.28 
20.5! 5.24 
| 


21.5] 5.19 
22-5 5.14 
23.4! 5.08 
24.4! 5.01 

| . 
25-4, 4-93 S 





26.4, 4.83 
27-4 4-73 
28.4 4.64 


29.4! 4.53 
30.4| 4-44 
31.4, 4.35 | 59- 





+7.28 
56°.786 
0'’.93 


7:35 
16" 54™ 
+82° 11’ 








31.5 | 53.51 | , 46.13 


O Urss: Minoris. 
Mae. 4-4 


Mean Right | Dectina 


tion 
North. 


Ascen- 
.| sion, 


10.5 | 55.23 


11.5 
12.5 |: 






55-17 
55-09 
54-99) 41-17 
54.89 | 41.47 


40.49 
40.85 


13.5 
14.5 
15.5 
16.5 








17-5 | 54-80 | 41.74 
18.5 | 54.73; 42.01 
19.5 | 54.69 | 42.27 
20.5 54.66 | 42.56 





| 
21.5 | 54.64, 42.87 


22.5 | 54.61, 43.21 
23-5 | 54-56 43-55 
24.5 54-49 | 43-91 


25.5 | 54-38 44.26 

26.5 | 54.26! 44.62 

27.5 ' 54.12) 44.96 

28.5 ' 53.97 | 45.28 
| 

29.5 , 53:81) 45. 58 

30.5 53-66! 45.87 





16.92 +16.89 
18" o™ 38%.79 
+86° 36’ 51”.01 














1.6] 11.23 
2.6| 11.60 


4-6 | 12.32 


§.6| 12.72 
6.6 | 13.17 
7.6| 13.65 
8.6] 14.15 


9.6 | 14.66 
10.6| 15.14 


11.6| 15.54 
12.6| 15.84 


13.6] 16.02 
14.6] 16.11 
15.61 16.12 
16.6 | 16.09 


17.6 | 16.10 
18.6 | 16.15 
19.6 | 16.27 
70.6 16.46 
21.5 | 16. 69 
22. 5 | 16.93 
23.5 | 17.12 
24.5 | 17.26 





25-5|17-31 
26.5) 17.28 
27.5 | 17-15 
28.5 | 16.97 


29.5 | 16.76 
30.5 | 16.55 
31-5 16.33 





57-62 
1g) 


+89 ° Oo’ 


3.6/ 11.96; 


16.36 
16.65 
16.92 
17.17 


17.42 
17.65 
17.91 
18.18 


18.48 
18.80 
19.15 
19.51 


19.87 
20.22 
20.56 
20.87 


21.35 
21.42 
21.69 
21.96 


22.25 
22.56 
22.90 
23.26 


23.62 
23-99 
24.36 
24.70 


25.04 
25-35 
25.65 


+57.62 
Bm 36*.99 
33''.82 
[Eph 12] 





Solar| Ascen-| tion 
Date.| sion. | North 
bh m °o a 
une | 20 49 | +82 12 
s 

1.7| 2.47 | 2.74 
2.7}| 2.58 | 2.97 
3.7| 2.68 | 3.19 
4.7| 2.78 | 3.38 
5-7) 2.89 | 3-57 
6.7 | 3.01 3-77 
7-7) 3-13 | 3-97 
8.7| 3.26 | 4.19 
9-6| 3.38 | 4.42 
10.6| 2.52 | 4.67 
11.6] 3.65 | 4.96 
12 °| 3.77 | 5.28 
13.6] 3.88 | 5.60 
14.6) 3.96 | §.92 
15.6 4.05 | 6.23 
16.6 | 4.12 | 6.53 
17.6| 4.18 | 6.80 
18.6: 4.25 | 7.05 
19.6! 4.33 | 7-29 
20.6' 4.42 | 7.53 
21.6: 4.521 7.80 
22.6 4.62 | 8.08 
23.6, 4.73 | 8.39 
24.6! 4.83 | 8.73 
25.6] 4.92 | 9.08 
26.6] 5.01 9-42 
27.6| 5.08 | 9.77 
28.6] 5.14 | 10.12 
29.6| 5.19 | 10.45 
30.6] 5.23 | 10.77 
31.6] 5.28 | 11.08 
7-37 = +7.30 
205 4g™ 18.268 





+82° 12’ 22/.39 


+86° 409’ 


Mean| Right | Decii- 
Solar; Ascen-! 
- | Date.) sion. j North. 





| 
| bh m | 
June 23 27 +8649 


o 7? 


s ov 
1.8:°31.90: 4.14 
2.8. 32.25| 4.19 
3.8 | 32.59 | 4.22 


4.8 | 32.93 | 4:25 
| ! 





58 | 3326 4.27 
6.8 | 33-59: 4.28 
7.8 4.29 
8.8 4.30 


33-95 | 
34-33 | 


34. 75 4.32 
35- 17 | 4-37 
35-61 | 4.43 
36-05 | 4.53 


98 
10.8 
11.8 
12.8 


13.71 36-47 | 4.65 
14.7 | 36.87 | 4:79 
15.7, 37-22 4.93 
16.7 37- s 5.08 


17.7! 37.86; 5.21 
18.7 138.17 | §.32 
19.7! 38.481 5.41 
20.7 | 38.82) 5.50 


21.71 39.19, 5.58 
22.7 39-59 | 5-67 
23-7 40.00 | 5-78 
24.7; 40.41 | 5.91 


25.7 40.83 | 6.07 
26.7 | 41.23 | 6.26 
27.7 (41.60 6.46 
28.7 | 41.95 | 6.66 


| 
29.7 42-27 | 6.85 
30-7 | 42.58 7-04 
31.7 ) 42-89 7.22 





fe 


18.02 +17.99 
23" 27™ 45°.399 
19’’.56 


= 





hm 

July! 16 55 
| 
1.4 
2.4 | 





3-4 
4-4 


9-4 
10.4 
11.4 


13.4 


15.4 
16.4 


18.4 


22.4 


24.4 


“25.4 
26.4 
27.4 
28.4 


29.4 
30.3 
31.3 





12.4 
| 





17.4: 


19.4 | 
20.4 : 


21.41 





23-4 : 


32.3 


HE 


8 
4-35 
4-27 
4.19 
4-11 


5-4; 4-03 
64] 3-95 
7-4| 3-87 
8.4 


3-76 


3-65 
3-52 
3.38 
3-24 


3-09 
2.96 
2.84 
2.73 


2.61 
2.50 
2.39 
2.28 


2.15 
2.01 
1.86 
1.71 


1.55 
1.39 
1.25 


1.09 


0.95 
0.81 


0.68 
0.55 


7-35 
16" s4™ 56°.786 
+82° 11’ 





JULY, 1912. 


281 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


61.68 
61.96 


62.21 
62.44 


62.63 
62.81 
62.97 
63.14 


63-33 
63-53 
63.76 
64.00 


64.24 
64.48 
64.70 
64.90 


65.08 
65.23 
65-37 
65.51 


65.64 
65.75 
65.88 
66.02 


+7.29 


Oo’ .93 


32.4 


O Urse Minoris. 
Mag. 4.4 


Mean| Right | Declina 
Solar! Ascen-| tion 
Date.) sion. | North. 








hm o 7 
July| 18 0 | +86 36 

8 ” 
53-51 
53-38 
53-25 
53-14 


46.13 
46.39 
46.65 


46.93 


1.5 
2.5 
3-5 
4.5 


47.21 
47-51 
47.84 
48.18 


5:5 
6.5 
7°5 
8.5 


53.02 
§2.91 
§2.78 
52.62 
52.44] 48.52 
52.23| 48.85 
49.17 
49.48 
| 


9-5 
10.4 


11.4 
12.4 


51.99 
51.74 


49-75 
49.99 
50.23 
50.45 


13.4 
14.4 
15.4 
16.4 


51.47 
51.2! 
§9.97 
50.76 


50.67 
50.91 
51.19 
51.48 


50.56 
59-37 
50.17 
49-97 


17.4 
18.4 
19.4 
20.4 


51-79 
52.11 
52.41 
52.68 


21.4| 49-75 
22.4 | 49.50 
23.4 | 49.22 


24.4 48.93 





48.62 


48.31 
48.00 


47.70 


52-95 
53-19 
53-41 
53-62 


25-4: 
26.4 
27.4 
28.4 


53.82 
54.02 
54.22 


54-43 


47-41 
47.12 
46.84 
46.59 


29.4 
30.4 
31.4 


16.93 +16.90 
185 of 38°.79 
+86° 36’ 51’’.01 


A Urse Minoris. 
Mag. 6.6 


Mean Right | Declina 
Solar | Ascen-| tion 
Petes sion. | North. 





| h m o.lU? 


July! 19 9 |+89 o 


25.65 
25-93 
26.21 
26.50 


8 
16.33 
16.14 
15.98 
15.87 


1.5 
2.5 
3:5 
4.5 


26.80 
27.10 
27-44 
27-79 


5:5 
6.5 
7°5 
8.5 


15-79 
15.72 
15.64 
15-49 


28.16 


28.54 
28.91 
29.26 


9-5 
10.5 


11.5 
12.5 


15.25 
14.92 
14.46 
13.92 


29.61 
29.90 
30.19 
30-47 


13-5 
14.5 
15-5 
16.5 


13.3! 
12.72 
12.16 
11.66 


11.23 
10.87 
10.52 | 
10.16: 


17-5 
18.5 
19.5 
20.5 


39-73 
31.02 
31.32 
31.65 


21.5 | 9.74 
22.5 
23.5 
24.5 


32.00 
32.36 
32.72 
33.06 


33-40 
33-74 
34.03 
34.32 


25.5 
26.5 
27-4 
28.4 


7-27 
6.51 


8. 67 
4.97 | 

: 34-59 
34.84 
35.10 
35-36 


29.4 
30.4 
31-4 
32.4 


57-79 +57-79 
195 8™ 36%.99 
+89° of 33/'.82 

{Eph 12] 


76 Draconis. 
Mag. 5.7 


Mean| Right | Declina 


tion 
North. 


Solar | Ascen- 
Date.| sion. 








h m ° a 
July| 20 49 |+82 12 

5 ” 
5.28 
5.32 
5.38 
5-43 


11.08 


11.37 
11.66 


11.94 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


12.24 


12.55 
12.88 


13.24 


5-49 
5-56 
5-63 
5.70 : 


13.61 
14.00 
14.41 
14.80 


9.6 
10.6 
11.6 
12.6 


5-76 
5.81 
5.84 
5.87 
13.6] 5.87 
14.6] 5.87 
15.6 
16.5 


15.18 
15-53 
15.85 
16.16 


5-88 
5.88 


16.47 
16.79 
17.13 
17.48 


5-90 
5-93 
$-97 
6.00 


17-5 
18.5 
19.5 
20.5 


6.03 
6.06 
6.07 
6.07 


17.85 
18.25 
18.65 


19.05 


21.5 
22.5 
23.5 
24.5 


6.06 
6.05 
6.03 
6.01 


25-5 
26.5 
27-5 
28.5 


19.44 
19.82 
20.18 


20.53 


20.86 
21.18 
21.50 
21.83 


29-5 
39.5 
31-5 
32-5 


5:99 
5:97 
5:95 
5-94 


7:37 +7.30 
20" 49™ 1°. 268 
+82° 12’ 22’’.39 


38 H. Cephel. 
Mag. 5.6 


Mean| Right | Decli- 
Solar} Ascen-| nation 
Date. sion. | North. 








vatyl at 23 7 48649 
42. '89 
43.18 
43-47 
43-78 


1.7 
2.7 
3-7 
4-7 


7.22 
7.40 
7-56 
7-72 


7-87 
8.03 
8.23 


8.43 


44.11 
44.46 
44.82 
45.20 


8.65 


8.90 
9.18 


9.46 


45-58 
45-95 
46.28 
46.60 


9.76 
10.02 
10.28 
10.52 


46.87 
47.12 
47-35 
47-59 


47.85 
48.13 
7 | 48.43 
48.76 


10.74 
10.96 


11.18 
11.42 
11.68 


11.97 
12.27 


12.58 


21.6 
22.6 
23.6 
24.6 


49-09 
49-41 
49-73 
50.01 
25.6 | 50.28 
26.6 | 50.53 
27.6 | 50.74 
28.6 | 50.94 


12.90 
13.22 
13-54 
13.85 


29.6) 51.14 
30.6 | 51.33 
31.6] 51.54 
32.6 | 51.75 


14.15 
14.43 
14.71 
14.98 


1$.02 +18.00 


23" 27™ 45/’.399 
+86° 49’ 19/'.56 


282 AUGUST, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Ursse Minoris. 
Mag. 4.4 


| 
Mean| Right | Declina Mean Right |Declina-]Mean| Right , ‘Dectina Mean/ Right | Declina4Mean: Right Deci- 
Solar) Ascen-| tion [Solar' Ascen-| tion [Solar| Ascen-. tion [Solar] Ascen-| tion Solar | Ascen -| nation 
Date.| sion. | North. | Date.| sion. | North. | Date.| sion. | North. | Date. sion. | North. 











































Date.| sion. | North. 








hm °° hm hm nd hm o 7 
Aug.| 16 54/+82 11JAug./18 0/+86 36, Aug.) 19 8 .|23 27 +8649 

8 o 8 oe 8 op 8 or 
1.3 |60.55| 6.02 1.4|46.59| 54.43 | 1.4] 62.18] 35.36 21.83 51.75 | 14.98 
































2.3|60.42| 6.18 
3-3| 60.29] 6.34 
4.3 |60.14] 6.53 


2.6| 51.97 | 15.24 
3-6 | §2.23 | 15.53 
4.6!52.50| 15.82 


2.5| 5-93 | 22.16 
3-5 | 5-94 | 22.50 
4-5| 5-94 | 22.87 


2.4|61.56| 35.63 
3-4 | 60.93 | 35-92 
4.4 | 60.28] 36.23 


5-4| 59-56| 36.57 
6.4 | 58.74] 36.90 
| 
| 
| 


2.4] 46.34] 54.66 
3-4 | 46.08 | 54.90 
4-4145-80| 55.15 


§-3159-98| 6.71 
6.3|59.80/ 6.88 


5-4)45-49 | 55-42 
6.41 45.15 | 55-68 


5:5} 5-93 | 23 27 
6.51 5.91 | 23.68 


5-6 | 52.77 | 16.15 ° 
6.6 53.02| 16.51 





7-3|59-62| 7.04 | 7.4|44-79| 55-93 | 7-4|57-80| 37-23 | 7-5| 5.88 | 24.09 | 7.6| 53.26; 16.88 

8.3|59.44| 7-15 ] 8.4| 44.40] 56.16] 8.4/56.76| 37.55 | 8.5] 5.83 | 24.50] 8.6 53-47 | 17-26 
| 

9-3|59-25| 7-25 | 9-4|44-00] 56.36 | 9.4155.65| 37-85 | 9.5| 5-77 | 24.89 | 9.6| 53.64; 17.64 


10.6 53-77 | 18.02 
11.6 | 53.89 | 18.38 


12.6 | §3.99 | 18.72 


38.11 
38.35 
38.57 


10.3} 59-07] 7.32 
11.3] 58.91 | 7.37 
12.3] 58.74] 7.42 


10.4 | 43.60] 56.53 
11.4| 43.22] 56.67 
12.4 | 42.86] 56.81 


10.5 | 5.70 | 25.25 
11.5] 5.63 | 25.59 
12.5| 5.56 | 25.9! 


54.11 | 19.05 
14.6 54.25 | 19.36 
15.6 54-41 | 19.67 
ee]eese: 19.98 


13.5 | 5-51 | 26.23 413.6 
14.5| 5-46 | 26.53 
15.5| 5.42 | 26.86 


16.5 | 5.39 | 27.20 


38.79 
39.02 
39.26 
39-52 


13.4| 42.54] 56.96 

14.4] 42.22] 57.11 

15.4 41.91} 57.28 

16.3 141.58] 57.47 
| 


13.3|58.59| 7.46 
14.3 | 58.44] 7.53 
15.3 58.29 | 7.62 
16.3 58.13 | 7.73 





39.80 
40.09 
40.39 
40.68 


54.80 | 20.32 
18.6 55.00 20.69 
19.6; 55. 19 | 21.06 
20.6 | 55-35 21-45 


17.5| §.36 | 27.58 
18.5 | 5.31 | 27.96 
19.5} §-27 | 28.35 
20.5| 5.20 | 28.74 


17.3 | 41.24 57.68 
18.3 , 40.89 | 57.89 
19.3 | 40.51 | 58.10 
20.3 | 40.11} 58.30 


17.3 57.97 | 7-85 
18.3 | 57.80! 7.97 
19.3| 57-61! 8.09 
20.3 57-43 | 8.18 





55.50 21.86 
22.6155.61 | 22.26 
23.6!55.71 | 22.6 

24.6°55-77 23-04 


21.3 | 39.69 | 58.47 21.6} 
22.3} 39.27 | 58.62 
23.3 | 38.85 | 58.75 


24.3] 38.44 58.87 


21.3157.24| 8.23 
22.3|57-05| 8.27 
23.3! 56.86| 8.30 
24.3 | 56.68; 8.30 
25-3 | 56.51 | 8.29 
26.3/56.34] 8.28 
27.3|56.17| 8.28 
28.3 56.01 | 8.27 


49.95 
41.21 
41.45 
41.66 


21.5] §.12 | 29.13 
22.4] 5.04 | 29.49 
23.4| 4.95 | 29.84 
24.4| 4.86 | 30.17 





41.86 
42.06 
42.24 


25.5 ,55-83 23.40 
55-88 | 23.76 
55-93 | 24.10 
55-98 24.44 


25.4) 4-76 | 30.48 
26.4| 4.67 | 30.78 
27.4| 4.59 | 31.08 


28.4) 4.51 | 31.37 


38.04 | 58.97 
26.3! 37-65| 59.05 
27.3 | 37-26] 59.15 
78-3 30-90) 59.24 


27.4 ; 36.36 





42.42 28.5 | 
29.5 | §6.07 24. 
30.5 56.16 2 
31.5 | 56.27 2 
32.5|56.40 2 


42.62 
30.4 3 33.15; 42.82 
31-4) 32.08 | 43.03 
32-4 30.97 | 43-27 


31.66 
31.97 


29.3 | 36.56] 59.34 
30.3 | 36.20 | 59.47 
31-335. 83} 59.60 
32.3, 35. 44 | 59. 74 


29.3 |55-85| 8.29 
30.3/55-69| 8.32 
31.3 | 55-53| 8.36 
32.3 | 55. 35 | 8.42 


29.4| 4-43 
30.4| 4.36 
31.4] 4.29 | 32.31 
32.4] 4.22 | 32.66 


m_ 





oe ) ae 2) 
COO ft & 8) 
On 


3 

















16.94 +16.91 
185 o@ 38%.79 
+86° 36’ 51/.01 


18.04 +18.01 
23° 27™ 45°.399 
+86° 49’ 10/'.56 


7.38 +7.31 
205 49™ ~=15.268 


+82° 12’ 22/.39 


7-35 +7-29 
16" 54" 56°.786 
+82° 11’ 0°’.93 


57-94 +57-93 

19° $m 36°.99 

+89° 0’ 33/'.82 
[Eph 12] 


SEPTEMBER, 1912. 283 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Urse Minoris. |} O Urs Minoris. | A Ursse Minoris.| 76 Draconis. 39 H. Cephei. 
Mag. 4.4 Mag. 4.4 Mag. 6.6 Mag. 5.7 Mag. 5.6 


— -_—_—— 3 — —— es 


——— ee 
Mean, Right | Declina Mean! Right | Declina Mean| Right | Declina-jMean| Right | Decli- 
Solar| Ascen-| tion [Solar| Ascen-| tion [Solar| Ascen-| tion [Solar| Ascen-| nation 


















































































Date sion . | Date.) sion. | North. | Date.| sion. | North. | Date.) sion. | North. | Date.| sion. | North. 

| hm hm o 7% hm o 4 hm eo bm o 4 
Sept: 118 01+86 36Bept./19 7/+89 oept.| 20 49 |+82 12 Sept.| 23 27 /|+8649 

s 8 ” 8 ” 8 ” 8 " 
1.3] 55-35 1.3] 35-44| 59-74] 1-4|90.97| 43.27 | 1.4] 4.22 | 32.66] 1.5 | 56.40/ 25.83 
2.3| 55.16 2.3 | 35.03| 59.89 | 2.3| 89.77] 43-52 | 2.4] 4.14 | 33.02 | 2.5 | 56.52 | 26.22 
3-3| 54-96 3-3 | 34-60 | 60.03 | 3.3 | 88.47] 43.77 | 3-4] 4.04 | 33-39 | 3-5 | 56.62 | 26.64 
4-3| 54.76 4-3 | 34-14| 60.15 | 4.3 | 87.08} 44.00 | 4.4] 3.94 | 33-77 | 4.5 | 56.68 | 27.07 
5-2] 54.55 5.3 | 33-66| 60.25 | 5.3 | 85.61] 44.22 | 5.4] 3.82 | 34.13] 5.5 | 56.72 | 27.51 
6.2 | 54.35 6.3 | 33-18 | 60.31 | 6.3/}84.11] 44.40] 6.4] 3.69 | 34.45 | 6.5 | 56.73 | 27-93 
7-2| 54.16 7.3 |32.72| 60.35 | 7.3 |82.62| 44.56] 7.4] 3.56 | 34.75 | 7.5 |56.70| 28.36 
8.2 | §3.99 8.3 | 32.28| 60.37 | 8.3 |81.17/ 44.70] 8.4] 3.42 | 35.03 | 8.5 | 56.65 | 28.76 
9.2 | 53-82 9.3| 31-86 | 60.39 | 9.3] 79.80] 44.81 | 9.4] 3.30 | 35-301 9.5 | 56.62 | 29.13 
10.2 | 53.66 10.3 | 31.46] 60.41 ] 10.3 | 78.50] 44.94 [10.4] 3.19 | 35-55 [10.5 | 56.59 | 29.49 
11.2] 53-50 11.3 | 31.08 | 60.45 [11.3] 77.28| 45.07 J 11.4 3.08 | 35.81 }11.5 | 56.59 | 29.84 
12.2} 53-33 12.3 | 30.69 | 60.50 [12.3 | 76.07] 45.22 [12.4] 2.98 | 36.10 [12.5 | 56.62 | 30.19 
13.2| 53.16 13-3 | 30.30] 60.58 113.3 | 74.85 | 45.39 113-4] 2.88 | 36.39 113.5 | 56.66 | 30.56 
14.2 | 52.97 14.3 | 29.88 | 60.67 114.3 | 73.56] 45.58 114.4| 2.78 | 36.71 114.5 | 56.71 | 30.94 
15.2 | §2.78 15.3 | 29.45 | 60.76 [15.3] 72.22| 45.77 115.4| 2.68 | 37.03 [15.5 | 56.75 | 31.35 
16.2 | 52.59 16.3 | 29.01 | 60.83 116.3 | 70.80] 45.96 116.4] 2.56 | 37.35 116.5 | 56.77 | 31.76 
17.2! §2.39 17.3 | 28.54 | 60.87 117.3 | 69.33] 46.14 117.4] 2.43 | 37-68 117.5 | §6.76| 32.19 
18.2 | 52.19 18.3 | 28.07 | 60.91 [18.3 | 67.80] 46.30 118.4] 2.28 | 37.99 118.5 | 56.73 | 32.61 
19.2 | 52.00 19.3 27.60 60.92 }19.3 | 66.25 | 46.43 [19.4] 2.14 | 38.26 | 19.5 | 56.68 | 33.03 
20.2 | 51.81 20.3 | 27.14 | 60.90 | 20.3 | 64.70) 46.55 | 20.4} 1.99 | 38.52 | 20.5 | 56.58 | 33.44 
21.2 | 51.63 21.2 | 26.69 | 60.88 21.3 | 63.18 46.65 121.4| 1.85 | 38.77 [21.5 | 56.48 | 33.83 
22.21 51.46 22.2 | 26.25 | 60.85 [22.3] 61.70| 46.72 | 22.4] 1.70 | 39.01 [22.5 | 56.37 | 34.21 
23.2; §1.30 23.2|25.84| 60.81 | 23.3 | 60.26] 46.79 123.4] 1.56 | 39.23 123.5 | §6.27 | 34.57 
24.2| 51.14 24.2 | 25.43 | 60.76 | 24.3 | 58.87} 46.86 | 24.4| 1.42 | 39.44 [24.5 56.17 | 34.92 
25.2 50.98 25.2125.04| 60.73 §25.3'157-54| 46.93 }25.4| 1.29 | 39.65 | 25.5 156.10 | 35.25 
26.2 | 50.83 26.2 | 24.66 | 60.72 [26.3 | 56.24] 47.00 | 26.4| 1.17 | 39.88 126.5 56.03 | 35.60 
27.2 | §0.67 27.2 | 24.27 | 60.72 [27.3 | 54.93 | 47-10 127.3] 1.05 | 40.12 27.5 55-98! 35.95 
28.2 | 50.51 28.2 | 23.86] 60.72 [28.3 ! 53.61 | 47.22 [28.3] 0.94 | 40.38 [28.5 55.95 | 36.32 
| 

29.2 | 50.33 29.2 | 23.43] 60.74 [29.3 52.23] 47.35 [29.3] 0.80 | 40.64 29.5 | 55.90; 36.71 
30.21 50.15 30.2 | 22.99 | 60.76 | 30.3 | 50.75 | 47.48 130-3 | 0.66 | 40.92 130.5 55.85 | 37.11 
31.2 | 49.96 31.2 | 22.52] 60.74 931.3 49.17] 47.61 [31.3] 0.51 | 41.19 131.4) 55-78 | 37-53 
32.2 | 49.76 32.2 | 22.03 | 60.72 132.3 | 47.53 | 47-71 132.3| 0.34 | 41.45 132.4| 55.67 | 37.96 

7-35 +7-29 16.95 +16.92 58.03 +58.02 7.38 +7.31 18.06 +18.03 


165 54™ 56*.786] 18" o” 38°.79 19% 8™ 36%99 | 20" 4o™ = 1°.268] 23" 27™ 45°.399 
+82° 11’ 0.93 J+86° 36’ 51’7.01 J+89° 0% 337.82 9+82° 12’ 22/739 [486° 49’ 19/'.56 
[Eph 12] 


284 OCTOBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 




























































€ Urse Minoris. | © Urem Minoris. | A Urse Minoris. 30 H. Cephei. 
Mag. 6.6 . 5. Mag. 5.6 
Mean! Right |Declina-| Mean Mean! Right :Declina Mean; Right | Dect. 
Solar| Ascen- Solar! Ascen- Solar! Ascen-! nation 
Date.| sion. | North. | Date. Date. sion. Date.| sion. | North. 
| hm hm, ° ’ 
Oct. Oct.| 197 Oct. | 23 27 |+8649 
i 8 8 oe 
1.2 22.52| 60.74 J 1.3'49.17| 47.61 . . 41.19 | 1.4] 55-78 | 37-53 
22 22.03 | 60.72 2.31 47.53 47-71 . . 41.45 | 2.41 55-67 | 37.96 
3-2 21.54) 60.66 | 3.3) 45-84) 47.79 | 3.3|60.17| 41.70 | 3-4) 55-53 | 38.39 
4.2 21.06| 60.56 4.3'44.16| 47.83 . . 41.92 | 4.4] 55.34 | 38.80 
| 
5.2 49.21, 65.41 | 5-2| 20.60] 60.45 | 5.3|42.52 47.86 . . 42.11 J 5.4/55-15 | 39.18 
6.2 49.05 | 65.19 | 6.2] 20.17| 60.33 | 6.3|40.95| 47.85 . . 42.28 | 6.41 54.94] 39.54 
7.2 48.89, 64.98 | 7.2|19.77| 60.22 | 7.3) 39.47| 47.84 . . 42.43 | 7.4] 54.76 | 39.88 
8.2 40-74 64.78 | 8.2} 19.37] 60.11 | 8.2 | 38.07| 47.84 . . 42.59 | 8.4] 54.59 | 40.21 
9.2 | 48.60 | 64.60 J 9.2| 18.98 | 60.03 | 9.2 | 36.71 | 47.85 . . 42.75 | 9-4| 54-46 | 40.54 
10.2 | 48.47 | 64.45 | 10.2 | 18.59] 59.96 [10.2 | 35.35 | 47.88 . . 42.94 | 10.4] 54.34 | 40.88 
11.1 | 48.31 | 64.30 J 11.2/ 18.21] 59.91 [11.2 | 33.97! 47.95 . . 43.14 [11.4] 54.22 1 41.23 
12.1/48.15 | 64.14 $12.2/17.79| 59.87 [12.2 | 32.52] 48.01 . . 43.34 [12.4] 54.11 | 41.60 
13.1 147.97 | 63.98 [.13.2/ 17.35 | 59-82 ]13.2|31.00| 48.06 . . 43.56 113-4 | 53-99 | 41.98 
14.1 147.79! 63.79 [14.2 | 16.89] 59.74 [14.2 | 29.44] 48.12 . . 43-77 114.4] 53-84 | 42.37 
15.1 147.63! 63.58 915.2] 16.43] 59.64 15.2] 27.81] 48.16 -3| 58. 43.96 115.4] 53.65 | 42.76 
16.1 | 47.45 | 63.35 [16.2 15.98] 59.54 16.2 26.17 48.16 ; . 44.15 116.4] 53.45 | 43.14 
| 
17.1 |47.30| 63.09 $17.2/15.54| 59-39 17.2! 24.53 48.16 . . 44.30 [17.4| 53-24 | 43.51 
18.1 147.15 | 62.83 }18.2| 15.11 | 59.23 ] 18.2 | 22.93 | 48.13 . . 44.44 118.4] 52.98 | 43.86 
19.1 |47.00| 62.56 [19.2] 14.70] 59.06 [19.2 | 21.38] 48.09 . . 44.56 [19.4] 52.72 | 44.20 
20.1 | 46.87 | 62.29 | 20.2] 14.31 | 58.89 | 20.2/ 19.87 | 48.03 . . 44.66 1 20.4 | §2.46 | 44.52 
21.1 |46.75 | 62.03 21.2| 13.92! §8.71 J 21.2| 18.41 | 47.96 57. 44.75 [21.4] 52.20 | 44.82 
22.1 | 46.63: 61.76 22.2)13.55 58.55 | 22.2|17.02] 47.89 . . 44.84 122.4] 51.96] 45.11 
23.1 46.51) 61.52 [23.2 13.20! 58.39 [23.2!115.68| 47.82 . . 44.92 }23.4!51.741 45.40 
24.1 40-38 61.30 ] 24.2 12.85 | §8.26 | 24.2' 14.37] 47.79 . 56.71 | 45.03 124.4! 51 54] 45.69 
i ! | 
25.1 46.25 | 61.09 [25.2 12.49 | 58.13 [25.2 | 13.04] 47.76 -3| 56.56! 45.15 125.4 51.34 | 46.00 
26.1 46.12 60.88 | 26.2 212 §8.01 26.2 | 11.67 | 47.74 -3156.40| 45.27 } 26.4 | §1.16 | 46.32 
27.1; 45-97! 60.65 [27.2| 11.73! 57.89 27.2|10.23| 47.73 .3|56.25| 45.42 127.4] 50.97 | 46.66 
28.1 45.82 | 60.41 | 28.1 11.31! 57-77 28.2 | 8.70| 47.72 .3| 56.07 | 45.57 128.4 | 50.76 | 47.01 
| | 
29.1 45.67. 60.16 | 29.1 | 10.87 | 57.62 J 29.2] 7.12] 47.69 .3|155-88| 45.70 | 29.4 | 50.52 | 47.37 
30.1145.51 59.87 130.1] 10.441 57.44 [30.2] 5.46] 47.64 55-68] 45.83 | 30.4 | §0.24] 47.73 
31.1 | 45-36] 59.55 [31.1] 10.01 | 57.23 [31.2] 3.81] 47.55 55-49| 45-91 131.4 | 49.93 | 48.08 
32.1145.23|) 59.21 132.1] 9.60] 56.98 [32.2| 2.20] 47.43 -3155-281 45.98 132.4 | 49.60 | 48.40 
7.35 +7.28 16.94 +16.91 58.07. +58.06 7.38 +7.31 18.08 +18.05 


16" 54™ 569.786] 18° o@ 389.79 
+82° 11’  0/.93 §+86° 36’ 51’’.01 


195 8™ 36%.99 | 205 4o™ 19.268] 235 27™ 45°. 399 
+89° 0’ =33/'.82 J[+82° 12’ 227.39 | +86° 49’ 19/'.56 


{Eph 12} 














NOVEMBER, 1912. 


285 


APPARENT PLACES OF CIRCUMPOLAR STARS 





€ Ursee Minoris. | O Urs: Minoris. 
Mag. 4.4 Mag. 4.4 
Mean Right |Dectina{Mean| Right |Declina 
Solar, Ascen- tion [|Solar' Ascen-| tion 
Date. sion. | North. [Date.| sion. | North. 
| bmi ° hm| ° ’ 
Nov.116 54 |+82 10] Nov.|18 0 |+86 36 
s ” 8 " 
‘ 45-23] 59.21 9.60 | 56.98 
2.1)45.11 | 58.86 9.22 | §6.73 
3.11 45.01 | 58.53 8.88 | 56.48 
4.1,/ 44.91 | 58.22 8.56 | 56.24 
5.1} 44.82 | 57.93 8.26 | 56.02 
6.1 | 44.73 | 57-65 7-95 | 55-83 
7-1 | 44.63 | 57.40 7-62 | 55.64 
8.1 | 44.52| 57-14 7.30 | 55.46 
9.11 44.40] 56.87 6.95 | 55.28 
10.1 | 44.29} 56.58 6.59 | 55-09 
11.1] 44.17] 56.28 6.22 | 54.89 
12.1 eos 55-95 5-85 | 54.66 
13.1 43-94 | 55-61 5-49 | 54-40 
14-1 | 43-85 | $5-25 5-15 | 54-13 
15.1} 43.76| 54.89 4.83 | 53.84 
16.1 | 43.68 | 54.52 4-53 | 53-54 
17.0 | 43.62 | 54.17 4.26 | 53.24 
18.0 | 43.56| 53.82 4.01 | 52.96 
19.0 | 43.50| 53-48 3-77 | 52-67 
20.0 | 43.44| 53.16 3.54 | 52.41 
21.0] 43.39 | 52.85 3.30 | 52.16 
22.0 | 43.32] 52.56 3.05 | 51.93 
23.0 | 43.24| 52.25 2.78 | §1.70 
24.0 | 43.16] 51.94 2.50 | 51.47 
25.0 | 43.07 51.62 2.20 | 51.21 
26.0 | 42.98| 51.26 1.89 | 50.94 
27.0|42.90| 50.88 1.59 | 50.64 
28.0 | 42.83| 50.48 1.31 | 50.31 
29.0' 42.78! 50.07 1.05 | 49.96 
30.0 ' 42.75] 49.66 0.83 | 49.61 
31.0 42.73| 49-27 0.64 | 49.25 
7:35 +7.28 16.94 +16.91 
16" 54™ 56°.786 o™ 38.79 


+82° 11’ 


0’’.93 


+86° 36’ 51’’.01 


Right | Declina 
Ascen- 


sion. 


62.20 
60.67 
59-23 
57.89 


56.62 
55-37 


54.11 
§2.82 


51.48 
50.08 
48.62 


47.14 


45-67 
44.23 
42.84 
41.50 


40.25 
39-97 
37-95 
36.86 


35-78 
34-71 
33-56 
32.35 


31.06 
29-73 
28.39 
27.07 


25.84 
24.70 
23.65 


X Urse Minoris. 
Mag. 6.6 


tion 
North. 


o 7? 


+89 Oo 


47-43 
47.29 
47.16 
47.01 


46.87 
46.75 
46.65 
46.57 


46.48 
46.40 
46.31 
46.19 


46.04 
45.88 
45-70 
45-50 


45-28 
45.08 
44.88 
44.68 


44.52 
44.36 
44.21 
44.07 


43.91 
43-73 
43-53 
43-29 


43-03 
42-75 
42.46 


58.04 +58.03 


8™ 36*.99 
Oo’ 33.82 


[Eph 12] 


Date. 


ee | cme | ees 9 eee | 


FOR THE UPPER TRANSIT AT WASHINGTON. 


76 Draconis. 
Mag. 5.7 





Mean Right | Declina 
So 


lar| Ascen-| tion 
sion. | North. 


h m oUF 
Nov.| 20 48 |+82 12 


8 ” 
1.3 | 55-28] 45.98 
2.3} 55-09| 46.01 
3.21 54.91 | 46.03 
4.2 54.74] 46.04 


46.05 
46.09 
46.14 
46.20 


2 | 54-57 
2| 54.41 
.2| 54.26 
2|54.11 


9.2 | 53-95 
10.2 | 53-77 
11.2 | 53-59 
12.2 | §3.40 


46.27 
46.34 
46.39 
46.43 


46.45 
46.44 
46.41 
46.36 


13.2 | 53-21 

14.2] 53.01 

15.2 ' 52.83 

16.2 | §2.65 
| 


46.30 
46.24 
46.17 
46.11 


17.2 | 52.47 
18.2 , 52.30 
19.2 52.14 
20.2 | 51.99 


21.2 / 51.84 
22.2] 51.70 
23.2 | 51.54 
24.2 | §1-37 


46.07 
46.03 
46.03 
46.02 


46.00 
45:97 
45-9! 
45.82 


25.2| 51.20 
26.2 | §1.03 
27.2 | 50.83 


28.2 | 50.64 


50.46! 45.71 
50.27, 45-57 
50.10) 45.43 


29.2 
30.2 
31.2 


7.38 +7.31 
205 49" = *.268 
+82° 12’ 22/'.39 


89 H. Cephei. 
Mag. 5.6 


Mean| Right | Decli. 
Solar| Ascen-/ nation 
Date. 


sion. | North. 











hm o ’ 
OV.| 23 27 |+8649 

8 0 
1.4 | 49.60 | 48.40 
2.41 49.27 | 48.70 
3-4 | 48.93 | 48.97 
4.4 | 48.61 | 49.21 


5-4 | 48.32 | 49.45 
6.4 | 48.05 | 49.70 
7-3 | 47-80 | 49.95 
8.3 | 47.56] 50.23 


9-3 | 47-3! | 50-52 
10.3 | 47-05 | §0.82 
11.3 | 46.74] §1.11 
12.3 | 46.41 | 51.40 


13.3 | 46.07 | § 1.69 
14.3 | 45-69 | 51.94 
15.31 45-31 | §2.17 
16.3 | 44.94 | 52.39 


17-3 | 44-56 | 52.59 
18.3 | 44.19] §2.78 
19.3 | 43-85 | 52.96 
20.3 | 43-53 | 53-13 


21.3 143.21 §3-31 


22.3 | 42.90 53-49 
23-3 | 42.60 | 53.70 
24.3 | 42.29 | 53-92 
25-3 (41.96 54.15 
26.3 | 41.59 | 54.38 
27-3, 41.18 | 54.60 
28.3 | 40.75 54.80 


| 
29.3 | 40.32 | 54.97 
30.3 | 39-89 | 55-12 


31.3 | 39-46 | 55.23 


—- - 





18.09 +18.06 
23° 27™ 45°.399 
+86° 49’ 19/'.56 


286 DECEMBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 


































€ Urs Minoris. | O Ursse Minoris. | A Urss: Minoris. | 76 Draconis. 


Mag. 4.4 Mag. 6.6 Mag. 5.7 
Mean! Right | Declina | i i Mean| Right | Declina Mean| Right | Declina 
Solar] Ascen i lar i Solar Ascen-;| tion [Solar] Ascen-| tion 
Date.) sion. - | Date.! sion. | North. | Date.| sion. | North. 























hm | h m nd hm o ¢ h m o 4 
Dec.| 16 54 |+82 10] Dec.| 17 59 |+86 36] Dec.!19 6|+89 Of Dec.| 20 48 |+82 12 
s id | s o 1 8 oe 8 Lid 


23.65 | 42.46 | 1.2] 50.10| 45.43 


| 
1.1 | 60.64} 49.25 | 
2.1 | 22.72 42.19 | 2.2] 49.95| 45.28 


2.1 | 60.47| 48.92 
3.0 | 60.31 | 48.62 


4.0; 60.15 | 48.34 


1.0 | 42.73] 49.27 
2.0] 42.71 | 48.90 
3.0 | 42.69 | 48.56 
4.0 | 42.67| 48.23 
4.9 | 42.64| 47.92 
5.9! 42.60! 47.60 
6.9 | 42.56| 47.28 
7-9|42.52| 46.94 


21.84] 41.93 | 3-2]49.81| 45.15 
20.99| 41.71 | 4.2) 49.68] 45.03 


5.0] 59.97 | 48.06 

6.0 | 59.79 | 47.80 

7-01 59-59 | 47-53 

8.0 59-38 | 47.23 
| 


§.1| 20.11] 41.49 | 5.21 49.55 | 44.93 
6.1 |19.17| 41.29 | 6.2/49.42| 44.83 
7.1| 18.20] 41.09 | 7.2| 49.27] 44.75 
8.1/17.18| 40.88 | 8.2| 49.11 | 44.66 





g.¥ | 16.13] 40.65 | 9.11 48.96! 44.54 
10.1 | 15.08 | 40.39 | 10.1 | 48.79] 44.40 
1I.1] 14.07] 40.11 [11.1 | 48.62] 44.24 
12.1] 13.11 | 39.81 712.1 | 48 45 | 44.06 


9.0 59-17, 46.92 
10.0 | 58.97 | 46.59 
11.0| 58.78 | 46.23 
12.0; 58.61 | 45.87 


8.9! 42.48 46.58 
9-9 | 42.45 | 46.19 
10.9 42-43) 45.80 
11.9 42-40 45-39 
12.9 | 42.41 | 44.99 
13-9 | 42.42 44.60 
14-9 42.43, 44.21 
15:9 42-40" 43.84 
| 
16.9! 42.49, 43-49 


13.1 )12.21 | 39.51% [13.1 48.30. 43.85 
14.1] 11.39! 39.19 114.1148.15 . 43.64 
15.1 10.66 | 38.86 [15.1] 48.02 43.42 
16.1! 9.99! 38.55 }16.1| 47.89! 43.21 


17-1! 9.39) 38.25 J17.1 47.76 | 43.00 


13.0 | 58.47] 45-50 

14.0 | §8.34] 45.12 

15.0 | 58.24 44.76 

16.0' 58.17} 44.41 
| 


17.0, 58.11 | 44.08 





17-9 | 42.52 43.14 1 18.0| 58.06; 43.75 118.1; 8.82: 37.97 [18.1 47.64 | 42.79 
18.9 42.54 42.82 119.0! 57.99! 43.45 [19.1 | 8.25 | 37.70119.1147.53 42.60 
19.9! 42.54 42.50 | 20.0 57.91 | 43.15 20.0 | 7-66 37.44 | 20.1 47-42 42.42 


20.9 42.55 2.18 
21.9 42.55 41.85 
22.9|42.55 41.50 


23.9 42.56. 41.13 


24.9! 42.57| 40.73 


25.9 | 42.59 40.33 
26.9 42.63, 39-93 
27.9 ' 42.69 | 39-53 


21.0 7.01 | 37-19 [21.11 47.311 42.26 
22.0| 6.28| 36.94 [22.1[ 47.18, 42.10 
23.0| 5.49] 36.67 $23.1 47.05 | 41.93 
24.0! 4.71, 36.39 


21.0 57.80. 42.85 
21.9 57.69 | 42.56 
22.9|57-57| 42.24 
23-9) 57-45 | 41.89 











24.1 46.90, 41.75 

25.1) 46.75 | 41.54 

26.1 | 46.61 | 41.29 

27.11 46.47, 41.02 

28.1 46.35 | 40.74 
| 


25.0 3.93 | 36.06 
26.0| 3.21 | 35-71 
27.0| 2.60| 35.36 
28.0] 2.10| 35.00 


24.9!57.35 41.52 

25.9 57-27} 41.13 

26.9 57.22' 40.74 
\ 

27.9 57-20, 40.34 


29.1 | 46.24 40.45 
30.1! 46.15 | 40.16 
31.1 46.07 ' 39.91 
32.1! 45.99 39.67 


| 
29.0] 1.70 34.64 
30.0 1-40 34.30 
31.0] 1.13 33.97 
32.0 0.86 | 33.67 


28.9 | 57-21! 39.96 
29.9' 57.24, 39.60 
30.9'5§7.28 39.28 
31.9 , 57-31 | 38.98 


28.9 | 42.75 | 39.16 
29.9 42.81 | 38.82 
30.9 | 42.87 | 38.51 
31-9 | 42-93 | 38.20 








16.92 +16.89 
185 oO” 385.79 
+86° 36’ 51’’.01 


7.35 +7.28 
16" 54™ 56°.786 
+#82° 11’ 0.93 


7.38 +7.31 
205 4g™ ~~ 1°.268 
+82° 12’ 22’'.39 


§7-93 +57-92 
19" gm 36".99 
+89° of 33/.82 

[Eph 12] 


39 H. Cephei. 
Mag. 5.6 


Mean| Right | Decli- 
Solar | Ascen-} nation 
Date.| sion. | North. 








h m o °F 
Dec.| 23 27 +8649 
55-23 
55-34 
55-44 
55-55 


8 
1.3 | 39.46 
2.3 | 39.08 
3.3 | 38.72 
4.3 | 38.37 








5-3 | 38.04 | 55.67 
6.3 | 37.71 | §5-80 
7-3 | 37-36 | 55-94 
8.3 | 37.00 | 56.09 


9.3 | 36.61 | 56.23 
10.3 36.19 | 56.36 
11.3 | 35.76, 56.48 
12.3 | 35-32 | 56.57 





13.2 34.87 | 56.64 
14.2 | 34.43 | 56.69 
15.2 | 34.00 ' 56.72 

lege 
16.2 | 33-59 56.73 





17.2 | 33.20 | 56.74 
18.2 | 32.84 | 56.76 
19.2 | 32.49 ' 56.78 
20.2 32.15 | 56.82 
| 
21.2] 31.81 56.87 
22.2 | 31.44 ° 56.94 
23.2 | 31.04 , 57.01 
24.2 | 30.63 57-07 


25.2, 30.18 57.10 
26.2 | 29.72 57.12 
27.2|29.26 57.11 
28.2 | 28.82 57.06 





29.2 , 28.40 56.99 
30.2| 28.01 56.92 
31.2| 27.66 56.86 


32.2 | 27.33 56.82 











18.10 +18.07 
23" 27™ 45°.399 
86° 49’ 19/'.56 
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$8 Piscium. a Andromede. fi Cassiopeiz. € Pheenicis. 
Mag. 4.7 Mag. 2.2 Mag. 2.4 Mag. 3.9 
an Solar 
Date. rr a 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. Ascension. tion N. Ascension. | tion S. 


Ss EE | ee | i Es | ee cine 


h m h m > ' hm o h m °° 
oO O |— 611] O 3 {+28 36] 0 4 (458 39] O 4 |—46 13 
" s " 8 8 ” 


49.31 65.8 49.23 22.3 26.88 65.8 56.67 77.3 








10.2 [49.21 '°| 66.4 °149.10 ° 21.5 | 26.57 a 65.1 2 56.48 9 76.9 * 
20.2 | 49.12 66.8 4148.97 '3| 20.4 "| 26.28 79 | 63.9 5 | 56-32 1176.0 9 
30.1] 49.04 | | 67.1 ° 48.86 - 19.0 4] 26.01 7 62.3 ne 56.16 ~ 74-7 * 
‘b. 9.1 | 48.98 ; 67.2 "| 48.76 , 17.5 C 25.77 rg | 00-3 4 56.04 5 | 73:0 a 
19.1] 48.94 |67.1 148.69 |16.0 _]25.58 157.9 155.95 _| 70.9 
29.1 | 48.92 : 66.9 7148.65 ‘ 14.4 ° 25.45 55-4 ihe 55-90 ° 68.6 “3 
ar.10.0 | 48.93 *|66.4 5148.65 °| 12.9 '5]25.39 °| 52.7 7 55-89 *| 65.9 27 
20.0 | 48.98 ° 65.7 1148.69 a 11.5 74] 25.41 7| 50.1 7°155.92 3/| 63.0 79 
30.0] 49.06 | 64.8 2 48.77 13 | 10-4 - 25.50 4 47.6 i 56.01 - 60.0 32 
Yr. 9.0] 49.18 63.6 48.90 9.5 25.68 45-3. | 56.14 56.8 
6 
18.9 | 49.34 xe 62.2 » 49.08 se 9.0 ® 25.93 i 43-3 - 56.33 2 53-6 * 
28.9 | 49-54 °° | 60.6 "2149.30 °7 | 8.8 26.25 97 | 41.8 '51 56.57 50.4 3 
ay 8.91 49.78 7 58.8 xo 49.56 26 9.0 . 26.63 40.7 - 56.85 33 47-4 ne 
- 50.05 29 56.8 _ 49.85 32 9.6 10 27.07 48 40.1 5 57-18 36 “s 27 
28.8 | 50.34 54-7 50.17 10.6 27.55 40.1 57-54 Al. 
ne 7.8 [50.65 3° | 52.6 7* 50.51 34| 11.9 13} 28.05 5°| 40.5 4157.93 29 | 39.4 74 
17.8 | 50.97 37 | 50.5 7° }50.86 35 | 13.6 171 28.57 57 | 41.5 9158.34 47 | 37.3 77 
27.7 | 51.30 3 48.4 °" 51.21 95} 15.6 7°] 29.08 57 | 43.0 ° 58.76 * 35.6 v7 
ly 7.7 | 51.62 a 46.4 ‘9 51.56 3 17.8 i 29.58 38 45.0 3 59.18 40 34-4 7 o 
17.7 | 51.93 44.5 51.89 20.2 30.06 47-3 59.58 33.6 
27.7 | 52.21 - 42.9 1°] 52.19 3°| 22.7 751 30.50 44 | 50.0 277] 59.96 3°! 33.3 3 
1g. 6.6] 52.47 7°} 41.4 '5] 52.47 79] 25.2 °° 30.89 39 | 53.0 3°] 60.31 325 | 33.5 7 
16.6 | 52.70 9 40.2 9 52.71 “4 27.8 - 31.23 3 | 5O-2 4 60.61 °° 34.1 
26.6 | 52.89 16 | 39:3 6 | O2:9F 16 | 30-3 0s 31.50 22 | 59-6 34 60.87 30 | 30"? 1s 
pt. 5.5 153-05 38.7 53-07 32.8 31.72 63.0 61.07 36.7 
15-5 | 53- 4153.19 17 | 35.1 791 31.87 '5| 66.5 35 | 61.21 14 38.5 18 
25.5 1153.27 3137.2 24131.96 91 69.9 3414.61.30 9! 40.5 7° 
t. 5.5 ; 53-31 ; 39.2 31.99 2) 73-2 s 61.33 3 | 42.7 3 
15-4 ; 53-32 3 40.9 14 31.96 3 76.3 29 61.31 7 45.0 °~ 
25-4 53-29 42.3 31.88 | 79.2 61.24 | 47.2 
IV. 4.4 153.24 5) 43.5 77131.74 '4/ 81.8 ° 61.13 , 49.3 i 
14.4 7153.17 7144.4 2131.55 '9| 84.0 77] 60.99 14! 51.2 *9 
24.3 7153.07 T°] 44.9 5131.33 - 85.7 a 60.82 iL. 52.8 ° 
2c. 4.3 7 52.96 - 45.2 ; 31.07 * 87.0 : 60.63 12 | 5441 3 
14.3 52.84 45.1 30.79 87.8 60.43 54-9 
24.2 ° §2.71 13| 44.8 3] 30.49 3°/ 88.0 7160.23 7°' 55.2 3 
34.2 52.58 3laqar 7 30.19 3°187.6 4160.04 79. 55.1 7 
6, Tan 6 . —0.109 1.139 +0.545 1.923 +1.643 1.446 —1.044 
49°.898 59''.45 50".162 16''.59 28°.504 51''.97 56°.832 58''.96 
0.00 40.01 0.00 -0.04 0.00 -O.II 0.00 +0.07 
5, Dud +0.4 0.0 +0.4 0.0 +0.4 0.0 +0.4, 9.9 


(Eph 12) 
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Mean Solar 
Date. 


Jan. 0.2 
10.2 
20.2 
20.2 
Feb. 9.1 


19.1 
29.1 
Mar.10.0 
20.0 





Sec J, Tan d 
Mean Place 





D’y a, Dea 
Dy é, Du d 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


22 Andromedez. 
Mag. 5.1 


Right 


Ascension. 


47.12 


23 
47-35 15 


47-54 
47.67 
47-75 


13 


Declina- 
tion N. 


+45 34 
68.1 


76.7 3° 


8 
47-79 *|79.5 2) 


47:79 5 


47-74 
47.66 


47-54 | 


47-40 4 | 89.3 
47.24 1, | 90.2 


1.429 


8 | 
12 | 


| 88.1 7 





| 82.1 


23 
84.4 

86.4 7° 
I2 


9 
4 


+1.021 


44°.571 57''.27 


~0.07 
Oo 


yY Pegasi. 
Mag. 2.9 


Right 


Ascension. 


h m 
o 8 
41.42 
41.31 
41.21 


AI.12 
41.04 


40.98 
49.95 
40.95 
40.99 
41.06 


41.18 
41.34 
41.54 
41.78 
42.05 


42.34 
42.66 
42.99 
43-32 
43-65 


43.96 
44.25 
44.52 
44.75 
44.95 


45.11 
45-23 
45-31 
45-36 
45-38 


45-36 
45-32 


[| 


45-19 
45.10 


I 
45.00 


44.89 
44.78 ** | 62.9 


1.034 


0.00 
+0.4 


om (ee 
Oo m 


n~I & O W A ow 


ww oN ON 


4 
45-27 » 
9 
Oo 


Declina- 
tion N. 


O Andromedz. 
Mag. 4.5 


Right 
Ascension, 


Declina- 
tion N. 


t Ceti. 
Mag. 38 


Right | Declina- 
Ascension. | tion S. 


ne erences Fp eee | ee 


+0.262 


42°.161 39°'.75 


0.02 
0.0 


[Eph 12] 


h m e e 
O 13 |+3617 


8 
42.63 59.0 
15 7 
t252 "| 73 
42.18 *4) 55.8 
06 *? 
42.06 ** | 54.2 


41.96 «| 52-4 
41.90 — | 50.6 
41.88 7 | 48.7 
41.90 7147.0 
41.97 745-4 


42.10 | 44.1 
42.27 0 43.2 
penis 

““ 3t “2 
43.07 ° 42.6 
43.2 


43-41, 

43-77 37 44.3 

reed 

44.88 is 49.6 
51-9 


45-23 
45-56 30545 5 
46.12 26| 29.9 


22 
46.34 7. 
46.52 
46.66 *4 
46.75 ? 
46.80 
46.82 


59-9 
62.7 


65-4 
68.1 
70.6 
73.0 
75.1 


77.0 


N Ww Ga 


ON CA ae | fo.) 
w N N 
NN QD W 


46.80 
46.75 >| 78.6 
46.67 79-9 
46.56 1 80.8 6 
46.44 ' 81.4 5 
46.30 

46.15 ; 
46.00 tS 


4 

81.7 
81.5 
81.0 


1.241  +0.735 


43°.613 507.52 


0.00 
+0.4 


0.05 
+0.1 


h m e i 
Oo 14 |— 918! 
s @ 

56.19 
56.09 
56.00 
55-91 
55-83 


55-78 
55-75 
55-75 
55-78 
55-85 | 


So.10 "| 43.9 68 
56.29 *9| 7 8S 
56.52 no 40.2 ite 
56.78 38 | 38.1 - : 
57.06 | 35-9 ,.: 
57-37 3,337 ” 
, I. 
38.02 33) 29.47 
8 32 ° 20 
58.34 37 27-4 4 
8.6 6 
$8.95 30 24 9 1° 
59.22 27! 22.7 33 
6 24 6 1k 
59-46 | 21. 7 
59.66 17 | 20.9 


59.83 ; | 20.4 
59.96 *3 | 20.2 
60.05 7 | 20.3 
60.10 > | 20.6 
60.12 . | 21.1 


60.11 | 
60.07 
60.01 
59-94 
59.85 
.76 
50.66 %° 
59:55 | 27-1 
1.013 0.164 
56.674 42""04 
0.00 +0.01_ 
+0.4 


| 49.0 
149-5 
49.9 
§0.1 
§0.1 


49-9 , 
49-4 « 
| 48.8 —- 


a 
wm Iw OW MH OO OO O 


42.1 ¢ 





21.7 
122.5 
| 23.4 
7 | 24.2 
9 | 25.0 


| 25.8 
26.5 


oo co COO CO Am w «= WN 


Asi 


+0.01 
+0.I 
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€ Tucane. 44 Piscium. 
Mag. 4.3 Mag. 6.0 
Right Declina- Right Declina- Right Declina- Declina- 
Ascension. on S. on. tion N. | Ascension. |_ tion S. Ascension. | _ tion S. 
h m °° h m ° h m o  ¢ h > 
—65 231 0 20 |+ 127] O 21 |—77 44] Oo 21 —42 46 
” 8 ” 8 . 8 oO” 
52.92 5.5 10.23 81.9 56.19 79.0 
88 
91 52.82 i. 4.9 e 9-35 ,,| 80.8 6 56.02 *7 | 78.8 ‘ 
52.72 4.3 8.53 ~7| 79.2 °° 155.85 17 | 78.2 
9 6 74 22 5 15 oe? 10 
5263 3) 3-7 .| 7:79 64) 77-0 1, 155-79 13 | 772 44 
52-55 ¢| 3:2 3) 7:15 53/743 4, 955:57 151753 13 
2. 2. 6.62 1.2 . . 
32 46 3 23 TT 6.23 39 67.8 34 ee 7 ar8 22 
52.45 *| 2.8 °F 5.98 7164.1 397155.36 4| 69.4 74 
52.48 32| 3.0 7] 5.88 1° 60.3 3° ° ; 1 66.7 27 
52.54 °| 3.5 >] 5.93 5/564 99 38.43 °| 63.8 79 
8 10 7 ‘ 21 39 II 31 
52.64 4.2 14 52.5 55-54 60.7 
52.79 ° 5.1 2 6.51 37 48.7 a 55-70 1°| 57.6 3! 
52.97 0 | 6.3 17] 7.02 371 45-1 2°155.91 7! | 54.5 3) 
53-19 7 7.8 : 7.68 7o| 4-7 et 56.16 30 51.4 x0 
53-44 33| 95.3] 8:47 89 38.6 - 56.46 34 48.47. 
53.72 11.3 9.36 35. 56.80 45.6 
54.03 37| 13.3 794 10.35 99) 33.6 73157.16 3°| 43.0 7° 
54.35 27 | 15.4 27 frr.4r 1° 31.8 78 157.54 3° | 40.8 2? 
54.67 37 117.5 77h 12.51 +79 30.6 *7 157.94 4°| 38.9 19 
54.99 27 | 19.6 2° 13.63 1'7|29.9 7158.34 4°} 37.4 15 
39 Io 
55-30 21.6 14.73 29.8 58.73 30.4 
55.60 3° | 23.5 19] 15.78 95 30.2 4159.10 371 35.9 5 
§5.87 77 | 25.2 77]16.75 271 31.2 791 59.44 341 35.8 | 
56.11 “A 26.8 - 17.62 is 32.8 ° 59-75 - 36.2 ; 
56.31 28.1 18.35 34.8 60.01 37.0 
17 II 58 24 21 12 
56.48 29.2 18.93 37-2 _ | 60.22 38.2 
56.61 13} 30.0 419.34 41) 39.9 277 | 60.38 1°] 39.8 1° 
56.71 a 30.6 ©119.56 77] 42.8 29] 60.49 1! | 41.7 19 
56.77 >| 30.9 2119.59 7] 45.8 2°] 60.54 >| 43.8 7 
56.80 3 31.0 1119-43 2 48.8 3° | 60.55 ; 46.0 7? 
22 
56.80 30.9 19.09 51.6 60.51 48.2 
56.77 3130.7 7118.60 49) 54.2 7°160.43 31 50.4 2? 
56.72 ° 30.3. +117.96 “4 56.4 77} 60.31 17 | 52.4 7° 
56.66 | | 29.8 5117.20 ; 58.1 ‘7 160.17 - 54.1 17 
56.58 5 i 29:3 ° 16.36 90 59.3 i 60.01 - 55-4 3 
56.49 28.7 |15.46 |59.7 |59.83 | 56-4 
56.39 1°) 28.0 7114.55 911 59.7 2159-65 1| 57.0 ° 
56-29 127-4 713-64 7 159-1 159-47 | 57-2 
1.000 +0.025 4.713 4.605 1.363 0.925 
53".464 8''.50 © 8°.620 59''.48 56.254 61''.95 
0.00 0.00 —0.01 +0.31 0.00 +0.06 
40.4 +0.1 +0.4 +0.1 OA xO.1 
[Eph 12] 


290 
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12 Ceti. 
Mag. 6.0 


Mean Solar | 


Date. 


Jar. 0.2 
10.2 
20.2 
30.2 
Feb. 9.1 


19.1 
29.1 
Mar. 10.1 
20.0 
30.0 


Apr. 9.0 
18.9 
28.9 
May 8.9 
18.9 


28.8 
June 7.8 
17.8 
27.8 
July 7.7 


17-7 
27-7 
Aug. 6.6 
16.6 
26.6 


Sept. 5.6 
15-5 
25-5 

35 
15-5 


25-4 
NOV. 4.4 
I4.4 
24.3 
Dec. 4.3 


Oct. 


14.3 
24.3 
34.2 


SS 


Sec 6, Tan 


Mean Place 


D’ya, Dw « 
Dy é, Dw J 


Right 
Ascension. 


25 
8 
32-43 
32.32 
32.22 
32.13 
32.05 


31.99 
31-95 
31-94 
31.96 
32.02 


II 
10 


Nn oc oO 


An = 


9 
32.11 
32.25 
32-43 
32.65 


32.90 *> 


33.18 
33.48 
33-80 3° 

34.12 
34-44 7 
34-75 

35-05 * 
35-33 
35-57 
35-78 
35-95 
36.09 


36.19 
36.26 7 


36.29 
36.29 


36.27 
36.22 


36.15 
36.07 
35.98 
35.88 7° 
35. 78 | 


1.003 
32°.885 


14 
18 
22 


30 


Coons GM WN 


0.00 
40.4 


| 
9 | 








° | 19.3 


Declina- 
tion S. 


— 426 


41.2 
41.8 6 
42.3 > 
42.6 ° 
42.8 5 


42.8 
42.7 ° 
42.3 ¢ 
41.7 ° 
40.9 


39-9 
38.6 


35-3 
33-4 


31-4 
29.3 
27.1 7 
25.0 © 
20 
23.0 30 
21.0 3 
19.2 
17.7 > 
16.4 79 


15.4 1° 


14.7 
14.2 
14.0 
14.0 
14.2 
14.6 
15.2 
15.8 
16.5 
17.2 


18.0 
18.7 


bat | 


eon ST A AN ee HY OWN 


~J 


-0.078 


36''.25 


+0.0I 
+O.1 


18 Ceti. 
Mag. 5.2 


A Right | 


Declina- 
| tion S. 





h m ° e 


46.23 


46.13 | 
46.03 TO 


1.003 
4$3°.080 37°'.57 
0.00 


40.4 


— 4 
42.2 
: 42.8 6 
43.3 ° 
3143-6 2 
5 [43:8 * 
; | 43:9 
| 43-8 
| 43-5 
5 


> 


42.9 
42.1 


41.1 


ty ws 





~ 
_ 


4115.3 


1§-7 
4, 163 
4 | 16.9 
| 17.6 
| 18.3 


aA 
“Psb sr ON > Ww 


oO 


5 19.0 
~ | 19.7 
| 20.4 


at fle | 


~—0.071 


0.00 
+0O.1 
[Eph 12} 


€ Cassiopeiz. 


Right 
Ascensi 


h 


Oo 32 


8 
2.56 
2.31 
2.06 
1.82 
1.60 


1.41 
1.27 
1.19 


1.17 
1.21 


1.33 
1.52 
1.77 
2.09 
2.46 


2.87 
3.31 
3°77 
4.24 
4.71 
5.16 
5-58 
5:97 
6.31 
6.61 


6.86 
7-05 
7.18 | 
7.26 
7-29 


7:27 
7.21 
7.10 
6.95 
6.77 


6.56 


6.33 
6.08 


1.678 





Mag. 3.7 


{ 
| Declina- 
| tion N. 


+53 24 


59-6 
59-2 
58.3 ? 
57.0 1° 
55-3 9” 


| 23 
8 | 48.6 24 
2 46.2 ™ 
4) 43-9 °° 


12 

41.8 
39.9 ©? 
>| 38.4 °° 
ape 
41 (357, 


25 
25 
24 
22 


19 ve) 


19 
25 


1368 3 
47 | o 13 
x 140.7 2 
42 452? 3 


39 | 
34 (429 3c 


30 | 
54.1 
25 | 


4 


30 








+1.347 


3°.748 45°'.87 


0.00 
+0.4 


—0.09 
+0.1 


© Androme 
Mag. 4.4 


Right 


h m 
O 32 


s 
9.82 
9.67 © 
9.53 1 
9.39 
9.26 73 


10 


1.196 
10°.631 

0.00 - 
+0.4 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





€ Andromede. 
ran Solar Mag. 4.5 
ate. 
Right Declina- Right , Declina- 
Ascension, |_ tion N. Ascension. | tion N. 
h m > ' h m | >’ 
O 33 +2849] 9 34 +3022 
8 " 8 ” 
in. 0.2 . 69.6 6.38 53. 
122 [5539 14/695 0] 3038 a4 SO 
20.2 | 53.12 13 | 68.0 1°} 36.10 14. 51.9 9 
30.2 152.99 13 | 66.9 11 135.97 131 50.8 1! 
ab 1216 13 Qe 12! 13 
2b. 9.1 | 52.87 10! 5.6 35-85 10 49:5 13 
19.1 152.77 — | 64.2 35-75 48.0 
29.1152.70 /|62.7 79135.68 , | 464 - 
| 
wr yo0|s267 ° [600 "1 3s64 2) 453 1 
30.0 | 52.72 58.8 *7135.69 >| 42.3 77 
wey ; “7 10/7“ ar 
pr. 9.0 57.8 35-79 |. | 41.2 
18.9 *| 57-2 2135-94 >| 40.5 7 
28.9 56.9 3136.13 '9: 40.1 4 
ay 8.9 4157.0 136.37 in 40.1 ° 
18.9 7157.4 4136.65 7" | 40.4 3 
I 31 8 
28.8 58.1 36.96 41.2 
ine 7.8 31 59.3 '7137.30 34. 42.3 77 
17.8 5 | 60.8 15 137.65 ° 143-7 14 
27.8 ; 62.5 7] 38.01 5 45.4 A 
ly 7.7 5 | O45 38.36 °° | 47-4 0, 
17.7 66.7 38.71 49.6 
27.7 ? | 69.1 39.04 33 | 52.0 74 
ug. 6.6 ©} 71.5 74139.34 3° 54.4 74 
16.6 1 | 73-9 241 39.61 io 56.9 i 
26.6 19 76.4 39.84 30 | 094 3 
pt. 5.6 78.8 40.04 61.9 ; 
15.5 81.1 °3| 40.20 |”! 64.2 3 
25.5 | 83.2 40.32 5 66.4 oo 
ct. 5.5 85.1 40.40 , | 08-4 19 
15.5 : 86.9 40.44 70.3 6 
25-4 ; 88.4 40.45 | 71.9 13 
OV. 4.4. 89.6 40.43 ; 73.2 i 
14.4 ° 90.6 71 40.38 3174.3") 
24.3 19 | 9F°3 40.30 9 75:1 ; 
2c. 4.3 91.8 40.21 - 175-6 , 
14.3 91.9 40.10 75-8 
24.3 5 (9-7 < [39-98 11 | 75-6 ; 
91.2 5439.84 ‘41 75.2 
6, Tan d 1.142  +0.551 1.159  +0.586 
n Place [| 54'.131 62''.68 37°.138 45''.98 
a, Dua 0.00 0.04 
|, De J +0.4 +0.2 
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a Cassiopeize. Pt Phenicis. 
Var. 2.2-2.8 Mag. 4.6 
Right Declina- Right Declina- 
Ascension. |_ tion N. Ascension. | tion S. 
h m >? h m . 
O 35 |+56 3] 9 37 |—4633 
8 " 8 " 
29.11 32.0 10.23 83.3 
28.84 7 31.7 : 10.02 0 83.2 ; 
2850 27309 1a] 282 18/82 
28.05 74 27.9 17 9.48 16 | 39.1 15 
I 21 14 19 
27.68 "| 255 °3] 9.24 °°] 76.0 22 
g 10 24 6 "26 
27.5 21.1 35 9.18 ,| 73-4 58 
27.55 18.6 24 9.16 4 70.6 31 
27.59 16.2 9.20 7.5 
2 22 8 32 
27.71 14.0 9.28 64.3 
27.90 '9| 12.0 7°] 9.42 '4| 61.0 35 
28.16 7°| 10.3 17] 9.61 19] 57.7 33 
8 aq 33 121 6.96 25| a4. 32 
28.49 38 ot af 25 54-5 31 
28.87 3 10.15 51.4 
43 2 30 
70.76 4°| 83 711085 37| 45,7 27 
30.25 49] 9.0 2 11.24 a 43.4 in 
30.74 10.2 6 11.65 41.4). 
31.23 79) 11.8 °° 112.07 4? | 39.8 - 
31.70 13.9 12.48 38.7 
32.15 45| 16.3 74] 12.87 39| 38.1 © 
32.56 4" | 19.0 5 13.24 xs 38.0 ‘ 
32.93 21.9 31 13-57 2 38.4 9 
.2 25.0 13. 1 39. 
33-24 5 33 3 241979 33 
.50 28. 14.10 .!40.6 
3301 316 33 14.28 123 a 
33-86 "> 34.9 93} rg.4r 19 | 44.4 7 
33-95 7° 38.1 a 14.49 | 46.6 7 
; 1.2 14.51 .O 
33-99 4 29 4-5 3 49 24 
33:97 _ 44.1 14.48 . | 51.4 
33.90 7 46.7 °° | 14.40 | 53-7 23 
33.78 16 49:9 9 14.28 te 55.8 19 
33.62 19 | §0. 1s 14.13 > 57-7 16 
33-43 5) | 52-4 7] 13-96 9° | 59-3, 
33-20 153-5 13.76 ; 60.4 7 
32-94 37 04-0 13.56 61.1 
32.67 54.0 13.36 61.3 
1.791 +1.486 1.455 1.056 
30°.339 -17'".55 10°.086 65'’.92 
+0.01 -0.10 . 
+0.4 +0.2 +O 
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(Eph 12) 


Mean Solar 
Date. 


Jan. 0.3 
10.2 
20.2 
30.2 

Feb. 9.1 


19.1 
29.1 
Mar.10.1 
20.0 
30.0 


Apr. 9.0 
19.0 
28.9 

May 8.9 
18.9 


28.8 
June 7.8 
17.8 
27.8 
July 7.7 


17-7 
27-7 
Aug. 6.7 
16.6 
26.6 


Sept. 5.6 
15-5 
25-5 
Oct. 5.5 
15-5 


25-4 
Nov. 4.4 
14.4 
24.4 
Dec. 4.3 


14.3 
24.3 
34-2 


See J, Tan J 
Mean Place 


Dy a, Du @ 
Dy J, Du J 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


77 Cassiopeis. 
Mag. 3.6 


Right 
Ascension. 


1.854 


Declina- 
tion N. 





+57 20 


74.6 | 
74-4 
73-6 

72.4 12 
70.8 1° 


20 


60.3 
63.2 79 


66.3 3! 
9 3 32 


69.5 
72.8 38 
76.1 33 


79.4 39 


5] 82,5 3! 
o S29 


85.4 
88.1 i 
90.5 7° 


92.5 7 


I 
I 
23 94 12 


95-3 
96.0 ’ 
96.1 * 


+1.561 


46°.125 59''.54 


+0.01 
+0.4 


-0.10 
+0.2 


Right 
Ascension. 


Oo 
8 
5-97 

5-91 6 
5.88 3 
5.89 7 
5-93 3 


6.01 2 
6.13 
6.30 77 
6.50 i 
6.74 28 
7.02 
7.32 3° 
7.63 2 
7-95 
8.28 33 
32 


8.60 30 
8.90 

9.18 - 
9-44 9 
9.67 © 


9.86 
10.01 
10.13 ? 
10.22 
10.27 


15 


nN w&m OO hw 


10.29 
10.29 
10.26 3 
10.21 ° 
10.1 

4 9 
10.05 
9.96 
9.86 *° 


1,008 
6°.921 


0.00 
+0.4 


Declina- 


tion N 





+ 7 


22.6 
22.0 
21.3 
20.7 
20.1 


19.5 
19.1 
18.8 
18.7 
18.8 


19.1 
19.7 
20.6 


21.7 
23.1 


24.7 
26.5 
28.5 
39-5 
32.6 


34.6 
36.6 
38.5 
40.3 
41.9 


43.2 
44.3 
45.2 
45-9 
46.4 


46.7 


° | 46.7 


46.6 
46.3 
45-9 


145-4 


? | 44.9 


| 44.3 


DA AN A 


Oo Wn we WH 


+0.125 
22''.84 


~0.0I 


+0.2 


[Eph 12] 


X Hyari. 
Mag. 5.0 


Right 
Ascension. 


3.968 
32°.7§2 
—0.02 

+0.4 


66.2 38 
7 


Declina- 
tion S. 





—75 23 


89.3 
88.6 1 
87.3 
85.5 18 


23 
83.2 38 


80.4 

77.2 37 
73.7 > 
70.0 37 


39 
62.3 
58.4 39 
54-7 37 
51.1 33 
47.8 30 
44.8 


42.2 7° 


—3.839 
67'’.82 


+0.26 
40.2 
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20 Ceti. 
Mag. 4.9 


Right 
Ascension. 


h m 
o 48 
s 
30.21 
30.10 
29-99 
29.89 
29.80 


9 
8 
29.72 | 
29.66 

29.63 ° 
29.62 

29.65 ; 


29-73 
29.84 
30.00 
30.20 


30-44 


30.71 
31.00 
31.31 
31.63 
31-95 


32.27 
32-57 
32.86 
33.12 
33-34 


33-53 
33-69 
33.82 73 
33-91 ? 
33-96 


33-98 
33-98 
33-95 
33-90 
33-84 
33-76 
33.66 °° 
33-56 °° 
1.000 
30°.554 


0.00 
49.4, 


Am w&w oO 


8 


Declina- 
tion S. 





— 136 
81.6 

82.2 6 
82.7 5 
83.2 ° 
83.5 
83.7 
83.7 ° 
83.5 7 
83.1 4 
82.4 / 
81.5 
80.4 
79.1 
77°§ 
75-7 


73.8 
71.7 
69.6 
67.5 
65.4 


63.4 
61.6 
60.0 
58.5 
573 
56.4 
55-8 
55-4 
55.2 
55-3 


55.6 
56.0 


56.6 
| 57-2 
57:9 
| §8.6 

59-3 
| 59-9 

—0.028 
78''.43 

0.00 
*O 2 


Aan NIN AAS worn hd A 
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Mean Solar 
Date. 


Jan. 0.3 
10.2 
20.2 
30.2 
Feb. 9.2 


19.1 
29.1 
Mar.10.1 
20.0 
30.0 


Apr. 9.0 
19.0 
28.9 
May 8.9 
18.9 


28.9 
June 7.8 
17.8 
27.8 
July 7.7 


17.7 
27-7 
Aug. 6.7 
16.6 
26.6 


Sept. 5.6 
15.6 
25:5 
35 
15-5 


25-4 
Nov. 4.4 
14.4 
24.4 
Dec. 4.3 


14.3 
24.3 
34-3 


Sec d, Tan 4 


Oci. 


Mcan Place 23°.243 


D’ya, Du a 
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y Cassiopeiz. 
Mag. 2.2 


Right 
Ascension. 


Declina- 
tion N. 


h m ° 4 


O 51 |+6014 


Ss 
22.06 
21.73 39 
21.40 99 
21.08 30 
20. 

0.78 6 


41.4 
4L4 2 
40.8 Wd 
39-7 1 
38.1 19 
36.2 - 
20.31 7" | 34.0 
20.16 75 | 31.5 i 
20.09 ’| 28.9? 
20.10 *| 26.4 75 
24 


20.52 || 


20.19 _ | 24.0 
20.37 - 21.8 7? 
20.63 7°| 19.9 19 
20.96 40 18.4 ~ 
21.36 46 17-3 
21.82 16.7 

22.32 16.6 7 
22.85 93) 17.0 

23-39 22) 17.9 7 
23.94 °° | 19.3 18 


24.47 9) Zt 
24.97 °° | 23.3 °6 
25.44 47] 25.9 °° 
25.87 a 28.7 i. 
26.24 32 31.8 32 
26.56 35.0 

26.81 75! 38.3 33 
27.01 7°| 41.7 34 
27.14 73! 


27.21 3 


22 


32 
48.3 31 
27.21 51.4 
27.16 > 54.3 
27.05 ** 
26.88 *7 
26.67 ; 


“9 





22 


26.42 
26.13 
25.82 


2.015 +1.749 


25''.56 


+0.01 
+0.4 


-O.II 
+0.2 


56.8 75] 


/ Andromede. 
Mag. 3.9 


Declina- 
tion N. 


Right 
Ascension. 


h m ° ’ 
+38 1 
g wo 

30.3 

29.9 4 
29.2 7 
28.1 73 


6 121.6 
36 | 23.9 °3 
26.3 “ 
28.9 


2 


53:29 
53-65 
53-98 39 
54.28 3° | 
54.55 -/ 31.5 
54-78 

54-97 ? 
55.12 *9 
55.22 °° 
55-29 


25-74 
25.72 


25:59 


25-37 





25.10 





1.269 +0.782 
51*.855 _19°'.99 
0.00 -0.05 | 
+0.2 
{Eph 1a] 


1.153 


0.00 
+0.4 


0.00 
+0.4 


1 I 
45-5 
51.5 2|25.49 °° 47.0 °° 


2 13 
2 
"| 25-24 





40.2 
42.1 
25.67 5 | 43.8 


48.2 10 


49.2 
49.8 ° 


0.573 


21°.918 59''.04 


+0.04 
+0.2 


€ Piscium. 
Mag. 4.4 


Declina- 


Right 
Ascensi tion N. 


on. 





h m of 


+ 724 


60.0 
"| 59-4 
58.8 
58.1 
57-5 
57:9 
56.6 
56.3 
§6.2 

6. 
7 59.3 
56.6 


57-2 
58.0 


“OA wWrarnWwd bh HW ANI AD 


25:37 

25.54 ./ 
25.67 ‘3! 
25°77 
25.83 
25.87 
25.88 
25.86 
25.82 
25.76 | 
25.69 
25.60 
25.50 *°| 81.5 


= 
- AO 
00 

. awn? 
O 

wo cmn~I OO 


A> WD = 
NN ff WH mm 


1.008  +0.130 
228-474 59" 64 


0.00 
+0.4 


-0.01 
+0.3 
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7 Ceti. 8 Andromede. 
Mag. 3.6 Mag. 2.4 


Right Declina- Right | Declina- 
Ascension. tion S. Ascension. ; tion N. 


hm , hm ’ 
I 4 |—1038] I 4 |+35 9 
8 $s ad 

9.61 60.1 47.40 25.1 


9.50 1! |60.7 ©147.25 5} 24.8 3 
9-39 | 61.1 4147.09 7°} 2q.1 7 

12 3 “7 16 "" 10 
9.27 10 ord 5 40.93 15 23.1 - 
9.17 1.4 46.7 13 21.9 14 


13.12 | 37.3 
13.02 °° | 38.2 9 
12.92 *°| 38.9 7 









1.722 +1.402 1.018 -0.188 






24°.358 21".00 |  9°.775 54.34 | 
+0.0I1 0.09 0.00 40.01 +0.01 —0.05 
+0.4 +0.3 +0.4 +0.3, +O. 4D, 
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296 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


¢ Piscium. K Tucans. 
Mag. 5.6 Mag. 5.0 














Mean Solar 
Date. . 
Right | Declina- Right Declina- Right Declina- 
Ascension. | tion N. || Ascension. | tion N. Ascension. |_ tion S. 
°° h m > h m ° 
+2937] I 9 |+ 7 6] 1 12 {—6920 
Ld 8 o 8 Ld 
Jan. 0.3 29.9 7.63 37.6 48.75 56.6 
I Il 6 I 
10.2 14 | 29:5 7-52 37.0 6 48.22 56.5 8 
30. a0 |3s8 6[4r 9 S| sag 23 
Feb. 9.2 7.19 1135.2 °146.72 471 52.5 19 
9 bs 4 23 
19.1 7:10 . 34.7 46.30 50.2 . 3 . 
29.1 7.02 © [34.3 *)45-94 3°] 47.4 7114.66 7! 1.3 | 
Mar.10.1 6.96 °134.0 3145.65 79] 44.2 3714.61 5) 1.2 
2 I 20 34 3 : 
20.1 6-94 7 (33:9 445-457, 40.8 36 14.58 T] 4, 
30.0 96 7/340 7145.34") /37-2 33/1459 f| 17 | 
Apr. 9.0 7-Ol 34:3 ¢]45-32 ,|33-4 , [14-64 | + 23 , 
19.0 7-14 7°} 34.9 2145.40 © | 29.5 99] 14.73 9 | 3.1 
28.9 7.26 15/35.8 9145.58 18] 25.7 38h 14.87 4] 4 
May 8.9 7.44 38 | 36.9 1145.86 29| 22.0 37] 15.05 13! 5-4 0 
18.9 7.66 ne 38.2 - 46.23 37/ 18.5 . 15.27 77; 7.0 
28. .92 . 6.6 I 15-52 8 
June 78 Bot 29 a 17 17.24 54 oo 9 Bo 28 104! 
17.8 8.52 31! 43.3 191 47.83 °°] 9.9 751 16.10 3°| 12.5 7 
27.8 8.84 371 45.3 7°] 48.47 64 | 8 7" 116.42 3? 
July 7.8 9.16 3? | 47.3 2149.15 °F | 6.3 15] 16.74 3? | 16.6 
“32 20 “69 10 | 20 
17.7 .48 |49. 8 . 17.06 18.6 
277 9:79 3*| 51.3 2°| 50.52 8] 49. 4 17.37 3 20.5 9 
Aug. 6.7 10.09 2° 153.2 19}51.18 ©°| 5.1 2] 17.67 3°) 22.2 7 
16.6 10.36 27 | 54.9 '7151.79 © | 5.9 8417.94 27 | 23.8% 
26.6 10.60 im 56.5 : 52.34 °>| 7.2 ° 18.18 i 25.2 u 
Sept. 5.6 10.81 8 152.81 . 18.40 26 
P 226 10.99 78 °8.9 ut 33.19 38 113 23 18.58 18 073 ; 
25.5 11.14 5! 59.8 9153.46 277 13.9 701 18.73 '5| 27.9 
Oct. 5.5 11.25! |60.4 °]53.63 7 16.8 79}18.84 77 | 28.3 ; 
15.5 11.33 5 [608 4 53-69 6 | 198 0 18.92 28.5 | 
25.5 11.38 | 61.0 53-63 22.8 18.97 28.5 
Nov. 4.4 11.40 7)61.1 1153.47 1° 25.7 79}18.99 7 | 28.3 
14.4 11.39 '! 61.0 '] 53.22 79128.4 77118.99 °| 28.0 
24.4 11.36 3'60.8 7152.88 34! 30.8 74118.96 3) 27.5 - 
Dec. 4.3 11.30 ?' 60.4 ; 52.46 47 32.7 tA 18.91 9% | 27.0 
14.3 11.23 .' 59-9 51.99 | 34.1 3 18.84 | 26.4 ' 
24.3 11.15 © 59.4 9151-49 °°'34.9 9418.76 1) 25.8 | 
34.3 11.05 *° | 58.8 °1 50.96 %3 | 35.2 3418.66 7° | 25.1 
Sec 5, Tan d 1.008 — +0.125 2.835  -2.652 1.001  +0.055 
Mean Place 7°.938 36.94 $7°.111 36''.92 15°.525 4''.65 
D’y a, Du « 0.00 —0.04 0.00 -O0.01 —0.02 +0.18 0.00 0.00 
Dy 5, Dw J +0.4 +0.3 +0.4 +0.3 +0.4 +0.3 +0.4 +0.3 
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APPARENT PLACES OF STARS, 1912. 297 
FOR THE UPPER TRANSIT AT WASHINGTON. 
v Piscium. 8 Ceti. O Cassiopeiz. yY Pheenicis. 
Mean Solar Mag. 4.7 Mag. 3.8 Mag. 2.8 Mag. 3.4 
Righ Declina- ina- - ina- 
Aeration. | “toa'N. | Ascogsion. | GonS. | Ascedsion. | tion'N, | Ascoteion. | ‘tion's: 
h m > h m o hm o h m °° 
I 14 |+2648] 1 19 |— 837] 1 I9 |+5946] 1 24 |—43 45 
8 " 8 " 8 " 8 ” 
Jan. 0.3 [37.11 14.0 37.36 78.3 62.10 58.8 33.16 83.3 
10.3 | 36.98 - 13.6 37.25 - 79.0 1161.79 3 59.1 3132.96 7°| 83.8 5 
20.2 | 36.85 '3| 13.0 2137-14 |) | 79-5 5161.47 371 58.8 3132.76 7°| 83.8 ° 
feb 30.2 36.71 Na | 12.1 2 37.02 ** | 79.8 ° 61.14 x 58.1 . 32.55 09 83.3 9 
a e e e e s 10 
9.2 | 36.5 It 36.91 - 79.9 tr 60.83 39 56.9 17 32.36 3 82.3 4 
19.1 | 36.46 10.0 36.80 79.8 60.54 55.2 32.18 80.9 
29.1 | 36.36 7°} 8.8 - 36.71 ° 79.5 60.30 4 53.2 791 32.03 *5| 79.1 * 
Mar.10.1 } 36.29 7.6 *7136.65 °|78.9 >| 60.12 *°!51.0 779 31.91 *7 | 76.9 77 
20.1 | 36.25 6.4 - 36.62 ° 78.1 a 60.00 '?' 48.6 74] 31.83 2) 74.3 °° 
0.0 | 36.2 6.62 I 95 5'46.1 75) 31.79 4] 71.5 ? 
; 3 3625 54 7)3° g [77-1 1015995 5) 46.1 251 31.79 4171.5 7 
pr. 9.0 | 36.30 4. 36.66 75.8 59.99 43.7 31.80 68.5 
19.0 | 36.41 - 4.0 ; 36.74 . 74.3 ~ 60.12 73! 41.4 73131.87 71] 65.3 3? 
29.0} 36.56 °>| 3.6 *| 36.87 ~ 72.6 *7 | 60.34 77 | 39.4 7°1 31.99 ‘7 | 62.0 33 
May 8.9] 36.76 4 3.6 3 | 37-04 7 70.7 ° 60.63 i 37.7 a 32.16 +7 | 58.6 34 
18.9 | 37.00 28 | 3-9 9137.25 2) | 68.7 | | 60.99 13 36.4 *3 | 32.39 2 55-4 52 
28.9 | 37.28 4.6 37.49 66.5 61.42 35.6 32.66 52.2 
June 7.8 | 37.59 3°] 5.6 191 37.77 7 | 64.3 > | 61.89 *7| 35.2 4132.97 3° | 49.2 
17.8 | 37.92 6.8 171 38.07 °° : 62.0 731 62.40 57 | 35.3 7133.32 951 46.5 77 
fa 27.8 | 38.26 ss 8.3 : 38.38 32 59.8 62.94 541 35.9 °133.69 37 | 44.1 24 
8 | 38.61 10.1 8.70 , 63.48 94 | 36.9 1° 134.08 39 | 42.0 7? 
Y 7 . 20| 32:79 3, 77 a9 3-4 55° 914 34.08 1 42.0 |. 
17.7 | 38.9 12.1 39.02 | 55. 64.03 38.3 34.48 40.4 
27.7 | 39-30 34) 14.2 2°} 39.33 3), 54.0 18 | 64-56 53 | 40.2 19] 34.86 3° 30.3 1 
Aug. 6.7 | 39.62 °°) 16.3 °" | 39.63 3) 52-5 5165.06 5°| 42.4 77] 35.24 3°| 38.7 © 
16.7 | 39.92 . 18.5 °° | 39-91 35 51.3 7165.52 4° 45.0 - 35.58 941 38.7 ° 
26.6 | 40.18 73 | 20-7 a 40.16 °>| 50.4 : 65.93 57 47.8 30 | 35°90 3 39.1 
Sept. 5.6 | 40.41 50 | 22°9 21 | 40°38 19 49:8 66.30 | '50.8 36.18 | 40.0 
15.6 | 40.61 “7 | 25.0 “' 140.57 ©?! 49.5 , 66.61 771 540 37136.41 75 | 41.4 14 
25-5 |40.77 | 26.9 Q 40.72 ° 49.6 1166.87 7°| 57.2 37] 36.60 19| 43.2 78 
Oct. 5.5 | 40.90 5 28.7 "| 40.84 °5 | 49.9 3167.06 '9| 60.5 35] 36.73 "9 45-2 20 
15-5 ]40-99 ¢| 30-3 [40.92 ¢ | 50-4 ° 67.19 8 63.7 36.81 4 | 47-6 4 
25-5]41.05 ||31-7 [40.98 || 51.1 167.26 | 66.8 | 36.85 | 50.0 
Nov. 4.4] 41.07 *| 32.9 "| 41.00 *| 52.0 2 67.27 *| 69.7 79] 36.83 > | 52-5 25 
14-4] 41.07 ©) 33-9 °|]40.99 | 53.0 | 67.22 5172.4 77136.78 > 54.9 74 
Dec 24.4 41.04 | 34.6 : 40.96 : 54.0 1° 167.12 6 74.8 io 36.68 ne | S72 i 
. 4.4 | 40. I O. , , 8° , | 
4.4 | 40.9 3/38 5] 40.91 5] 55.0 9166.96 °° | 76.8 72] 36.56 16 | 59-1 12 
14.3 | 40.90 35-4 40.84 56.0 66.75 78.4 36.40 60.7 
24.3 | 40.80 12 | 35:4 . 40.75 | 56.8 ; 66.49 °° 79.5 - 36.22 1°, 62.0 33 
34.3 | 40.68 °° | 35.2 *| 40.65 }57-6 © 66.21 7” | 80.1 36.03 *9 | 62.8 8 
Sec 6, Tan d 1.120 +0.505 1.012 -0.152 1.987 +1.717 1.385 0.958 
Mean Place 37°.566 6''.47 37°.455 73''.83 62".942 42''.30 32°.676 68''.58 
Dya, Dea 0.00 = -0..03 0.00 = +0.01 40.02 -O.1! -0.01  +0.06 
Dy 6, Du Jb +0.4 +0.3 +0.4 +0.3 +0.4 +0.3 +0.4 +0.4 
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Mean Solar 
ate. 


Jan. 0.3 
10.3 
20.2 
30.2 
Feb. 9.2 


19.1 
29.1 
Mar.10.1 
20.1 
30.0 


Apr. 9.0 
19.0 
29.0 
May 8.9 
18.9 


28.9 
June 7.8 
17.8 
27.8 
July 7.8 


17.7 
27-7 
Aug. 6.7 
16.7 
26.6 


Sept. 5.6 
15.6 
25:5 

5:5 
15-5 


25.5 
4.4 
14.4 
24.4 
4.4 


14.3 
24.3 
34-3 


i 


Sec J, Tan 


Mean Place 


Oct. 


Nov. 


Dec. 


D’y a, Dw a 
Dy 4, Dw J 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


88 Cassiopeiz. 
Mag. 6.0 


Declina- 


Right 
tion N. 


Ascension. 





h m ° 

1 24 |+69 48 

8 ow 
38.67 
38.18 49 
37.66 57 
37-14 F 
36.63 46 


36.17 
35-77 9) |S7-4 3 
35-45 3° | 55.0 


35.24 71 | §2.4 20 
35-14 


49.6 7 
35.16 46.9 
35.30 4 26 


353 2 44.3 | 
" 8 


35-94 1, [39-8 
42 
36.42 © 


38.1 
36.99 36.8 
37.63 ba 36.0 
38.32 °° | 35.7 > 
39.05 73 | 36.0 


80 45] 36.7 7 
39 74 39.7 


37-9 
39.6 
41.7 
44.2 


1 [47-9 3 


50.1 


62.1 
62.7 
62.7 ° 
62.1 ° 


61.0 7 
16 


59-4 


20 


©) 


2 


40.54 
41.26 ° 
41.95 64 
42.59 28 
43-17 ° 
43.68 

44.12 47 | 53.4 
44.48 _ 56.8 ° 
44-75 |, | 60.3 
44.93 °, , 63.8 


45.G1 ' 67.3 
45.00 *170.6 3 
44.90 1173-7 
44.72 | 76.5 


2 


/ 
44.45 9-1 78-9 3, 
44.10 


35 
35 


| 80.9 
43.69 47 1 82.4 1S 


43.22 171 83.3 ° 


2.898  +2.720 
39°-740_ 43) 86 
+0.03 -—0.18 

+0.4 +0.4 


7 Piscium. 
Mag. 3.7 


Declina- 


Right 
tion N. 


Ascension. 





h m e ® 

I 26 |+14 53 

5 ” 
46.03 
45.92 © 
45.80 
45.68 *7 
45-56 * 


| 
45-45 33-7 
45.35. 
45-28 
45.24 
45.24 


45.28 
45-36 
45.49 79 
45.66 
45.88 


46.14 
46.42 
46.73 
47.05 3? | 
47.38 


47.71 
48.03 
48.34 % 
48.62 
48.88 * 


49.11 
49.31 

49.48 °7 
49.61 73] 56. 
49.71 | 


49.78 
49.82 ; 
49.83 
49.81 ; 
49.77 6 
8 


== fm HA*) snNN DAM 


49-71 
49.03 
49-53 °° | 57-7 


1.035 -0.266 


_46°307 32°97 


0.00 
+O.4 


—-0.02 
+0.4 
{Eph 12] 





40 Cassiopeiz. 
Mag. 5.5 


30.62 74 
68 | 8 
31.30 (| 33: 


31.90 
32.41 ° 


32.83 7" 
33-15 3° 
33:37 1) 
5 542 

57.6 
33.38 °° ' 60.8 - 
33.18 30 63.8 ° 

7.8 | = 
32.88 jo. 66.4 ; 


| 68.5 
70.2 


33.48 
33-48 


32.48 


49 
31. 
4 | 31-99 





3-343 


| 31.0 


43-5 


27".647 31°'.38 





36.9 





+ 3.190 







41.18 


41.06 '?' 88.9 ° 








88.4 


i 


40.91 75! 891° 


1.324 


+0.868 


37°.598 56°'.46 


+0.01 
+O.4 


—0.06 
(O.4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


[Eph 12) 
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Mean Solar 
ate. 


Jan. 0.3 
10.3 
20.2 
30.2 
Feb. 9.2 


19.2 
29.1 
Mar.10.1 
20.1 
30.0 


Apr. 9.0 
19.0 
29.0 
May 8.9 
18.9 


28.9 
June 7.9 
17.8 
27.8 
July 7.8 


17.7 
27-7 
Aug. 6.7 
16.7 


Sec 6, Tan J 
Mean Place 


D’y a, Dw a 
Dy d, Do 4 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Vv Piscium. 
Mag. 4.7 


Right 
Ascension. 


h 
I 36 
Ss 
50.89 
50.79 °° 
50.67 7? 
50.55 | 
50.43 -* 
50.32 
50.22 
50.15 7 
50.10 95 
50.09 ; 


50.12 
50.19 7 
50.30 ©? 
50.46 1° 
50.66 7° 

24 
50.90 
51.17 
51.46 
51.77 
52.09 * 


52.42 
52.74 
53-04 
53-32 
53-58 


53.81 
54.01 
54.18 
54:32 
54-43 


54.50 
54-55 
54-57 
54-56 
54-53 


27 
29 


1.004 


_SI*.019 33.55 


0.00 
+0.4 


| Declina- 
| tion N. 





d Persel. 
Mag. 4.2 


Right 
Ascension. 


Declina- 
tion N. 


Tt Cett. 
Mag. 3.6 


Right 
Ascension. 


Declina- 
tion S. 


O Piscium. 
Mag. 4.5 


ht 
Ascent. 


| Declina- 
tion N. 


ee ee | qe ee | ee gs [eee 


+ 5 
| ” 

34-4 
33.8 





re) « 





S Www Ww 
= mt N 
hin CO N 

on TNnoodrxwW PHN AA 


+0.088 


-0.01 
+0.4 








1.564 


+50 14 





+1.202 


-—0.07 
+0.4 
[Eph 12] 


h m ° 

I 39 

3 
58.88 
58.76 *7 
58.63 *9 
58.50 - 
58.36 - 


58.24 
58.13 ** ! 
58.04 
57-98 
57-95 ° 


57-96 
58.02 
58.12 
58.26 


58.45 


58.68 
58.94 
59.22 
59-53 
59.85 


60.17 
60.49 
60.80 3° 
61.09 


61.35 7 


61.59 
61.79 
61.96 
62.09 ° 
62.19 


62.26 
62.29 
62.30 
62.27 
62.22 


68.1 
68.8 
69.3 
69.5 
69.4 


69.1 
68.5 








62.15 
62.06 


1.042 


0.00 


+0.4 +0.4 


— 16 23 


Oo WwWwn ws 


13 
14 
14 
13 
12 


aH 
61.95 "| 47.1 
-0.294 
8°.243 45''.03 §8°.762 61''.94 
91 = 0.07 | 0.00 40.02 — 


1.012 
44°.692 
0.00 
+0.4 


0 CO MmWwmwoaon 


nONWhr HAHA Asm 


an an 
NN 
On On 
= =o 

hm Ow 


wn 
=O 
4) 
o~ 
oO 


mt 
Oo @ 


20 


12 


NI 

oo 

\ 
wim 1 6 


OO S&H mH 


+0.153 

54"°.56 
-0.01 
+0.4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


301 © 

















ht | Declina- 


Rig | Right Declina- 
Asceneion. tion S. 


Right | Declina- 
Ascensi Ascension. tion N. 


on. tion S. 





Right 
A , 








on. 


Declina- 
tion N. 







h m °e ° 
I 47 |—1045 









31.52 40.0 




















30.95 *4| 41.0 


10.3 31.38 '4| 40.8 8 62.17 93 | 32.2 7 
I 4 61.80 37 2 

20.2 | 31.24 °°) 41.2 I 3 | 32-4 3 
30.2 | 31.09 19) 41.3 | 3 4 
, , 


6.68 "9 63.7 2 
6.90 61.5 

7.16 °° 59.2 3 
7.44 7. | 56.9 73 


3! 23 
7-75 3" | 54.6 
8.06 rs 52.4 77 


8.38 50.4 
8.70 48.6 ns 
9.01 9 47.1 
9-30 27 145-9 
9-57 31 | 45-0 


9.81 44.5 | 
10.02 77 | 44.3 

10.20 7" | 44.4 7 
10.34 °F) 44.8 4 
10.45 "2! 45-5 ; 


10.53 | 46.4 
47-4 
48.6 *? 


49.8 
51.0 


10.50 §2.1 


10.42 °| 53.1 
10.32 7°) 54.0 9 


= 
‘e) 
wm 
wr 
at 
oOo nN he em Hw 
[| 
NO 






1.018 -0.190 
6°.983 69''.75 
0.00 +0.01 
+0.4 +0.5 
[Eph 12] 





319.268 31".10 
-0.01 +0.03 
+0.4 +0.4 





























h m 
I 


8 
3.42 
3.30 
3.16 
3.01 
2.86 


2.72 
2.59 
2.48 
2.41 
2.38 


2.40 
2.47 
2.59 
2.76 
2.97 


8 


eo 8 
+29 9 
II.I 
11.0 
10.6 
10.0 


9.1 
8.1 





































































802 APPARENT PLACES OF STARS, 1912. 

{ 

FOR THE UPPER TRANSIT AT WASHINGTON. | 
— | 

B srietis. th Pheenicis. v Ceti. , 

Mean Solar Mag. 2.7 Mag. 4.4 Mag. 4.2 
ate. 

Right Declina- Right Declina- Right Declina- Right | Dectina - 
Ascension. | tion N. J Ascension. | tion N. | Ascension. | tion S. [| Ascension. tion S. 
h m oc +f hm o +f nam °o *'T bh m eo 
1 48 |+ 245] 1 49 |+2022] 1 50 |—4643} 1 55 \—2129 
8 ” 8 Ud 8 Ld 8 # 

Jan. 0.3 | 59.87 13.1 46.34 | 48.1 7.76 |75.2 51.76  |808 
10.3 159-77 . 12.4 7146.23 - 47.7 *1 7.54 - 76.0 ° 51.64 *? 81.7 ? 
20.2 159.66 **| 11.9 5146.10 ° 47.3 ; 7.31 _ 76.2 7}51.51 '3| 82.3 ; 

ep oo | 59°54 25 | EE ° 45-97 1, [46:7 gf 7-08 23 (759 g] 51-37 ts 82.5 | 

eb. 9.2 159.41 10.9 3 45.83 13 45-9 6.85 aren 13 51.22 14 82.4 \ 
19.2 | 59.29 10.6 45.70 45.1 6.63 73.8 51.08 82.0 
29.1 159.19 5 10.4 : 45.58 5 44.3 : 6.44 2 72.1 a 50.96 _ 81.2 ‘ 

Mar.10.1 [59.10 g (104 2145-49 6143-5 | 6.27 - 69.9 °” | 50.86 ©, | 80.1 , 
20.1] 59.04 °| 10.6 7145.43 7 |42.8 7) 6.14 '3 | 67.4 : 50.78 || 78.7 | 
30.1 | 59.02 * | 10.9 45.40 ; 42.2 | 6.06 | | 64.6 30 50.73 ° 77.1 3 

Apr. 9.0] 59.04 ; 11.5 4145-42 6 | 41-7 3 6.03 , 61.6 33 50.73 75:2. 
19.0} 59.09 ° | 12.3 | 45.48 | 4t4 5 6.05 3 58.3 - 50.77 3 730 | 
29.0 | 59.19 15 13.3 145-59 6/404 6.13 14 54.9 35 50.85 ; 70.6 | 

May 8.9 59-34 1° 14-5 1g 14575 20 41.6 ; 6.27 29 | 51-4 3a 50.98 ° 68.177 
i 59.83 24 16.0 1 #598 - 42.1 9 47 25 48.0 33 51.16 33 65.5 07 | 
28.9 159.7 17.7 46.20 42.9 6.72 44.7 51.38 62.8 

8 

June 7.9 | 60.02 im 19.5 - 46.48 3 43.9 i 7.01 3 41.5 °° 51.63 i 60.2 
17.8 | 60.31 301214 20 46.79 32 (45:2 ps] 7-34 3 38.6 6 51.91 * | 57.6 35 
27.8 | 60.61 | 23-4 36 47.11 46.7 | 2:72 36.0 32 52.22 3 155-1) 

July 7.8 | 60.92 32 25-4 1147-44 y 48.3 °| 8.10 39 | 33.8 3 | 52°54 3 52.8 3 
17.8 | 61.24 27.3 47.78 50.1 8.50 32.0 52.87 50.8 
27.7 161.56 x 29.2 0 48.12 io 52.0 - 8.90 5 30.7 ° 53-20 38 49.1 u 

Aug. 6.7 | 61.87 29 30.9 6 48.44 30 53-9 19 9.29 3 29.9 | 153-52 °° 47.8 8 
16.7 | 62.16 °? | 32.5 © 148.74 291 55-8 17 | 9.67 9° | 29.7 * 153.82 . 46.8 © 
26.6 | 62.42 4 33.8 i 49.02 * | 57.6 "| 10.02 351 30.0 3154.10 6 46.2 © 

Sept. 5.6 | 62.66 34.9 49.28 59.4 10.33 30.9 54.36 | 46.1 
15.6 | 62.88 errs: 91 49.50 77 | 61.0 7°] 10.59 7°| 32.2 '3]54.58 27 | 46.4 3 
25.6 | 63.06 7 [36.4 © F 40.69 - 62.5 ‘9 ] 10.81 17 | 340 181 64.77 19 | aad 

Oct. 5.5 [63.21 - 36.7 ° 49.85 - 63.8 ° 10.98 a 36.2 4 54.93 ° 48.1 - 
15.5 | 63.32 a 49.98 5 65.0 ~ | 11.10 _ | 38-6 26) 5505 9 493, 
25-5 | 63.41 6 36.7 50.07 66.0 gf ti-t7 | (41 6) 55-13 50.8 

Nov. 4.5 163.47 °!36.5 7150.14 7|66.8 °f11.18 *| 43.8 7°]55.18 5] 52.5 77 
14.4 163.50 3 | 36.1 ; 50.18 4167.4 Ofrr.1g 4146.4 291 55.20 7] 54.2 17 
24.4 | 63.50 5 | 355 | 50-18 ° 67.9 ° 11.06 ° | 48.9 i 55.18 ; 55-9 6 

Dec. 4.4 ] 63. . 0.16 68.2 IO. 1.2 I . 

4.4 | 63.47 5 | 349 545 ; T | 29-94 6) SH-2 15] 55-44 7/575 45 
14.3 | 63 42 6 34.3 P §0.11 3 68.3 ; 10.79 | 53.1 55-07 59.0 
24.3 163.36 °|33-7 7] 50.03 - | 68.2 ° | 10.60 °9 | 54.5 a 54.98 2 60.3 '3 
: 63.27? | 33.0 ’ 49.94 2 | 68.0 10.39 7" | 55.6 7154.87 7" 161.4 7! 

Sec 1.001  +0.048 1.067 +0.371 1.459  -—1.062 1.075 0.394 

Mean Place | 59*.904 127'.57 46°.516 41''.68 6°.983 61''.20 51°.489 73°'.75 

D’ya, Doe 0.00 0.00 0.00 —0.02 —-O.01 +0.06 -0.01 +0.02 

Dy 5, Dw +0.4 +0.5 +0.4 40.5 40.4, 40.5 +0.3 +0.5 





{Eph 12) 
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FOR THE UPPER TRANSIT AT WASHINGTON. 





50 Cassiopeise. . y Andromedse pr. @ Arietis. 
Mag, 4.1 Mag. 2.3 Mag. 2.2 
Right Declina- Right Declina- Right Declina- 
tion N Ascension. | tion N. Ascension. | tion N. 
bh m > h m o h m o 
I 55 |+71 59 1 58 |+41 54] 2 2 |+23 2 
s ” 8 ” 8 ” 











29.23 41.6 12.43 56.0 
41.8 7112.32 7155.8 
28.90 *°| 41.7. *}12.19 731 55.4 
28.71 9} 41.2 5] 12.05 '*! 54.8 
8 14 
28.51 40.4 | 11.91 14 54.1 


28.32 | 39-3 11-77 | 53-3 
28.15 '7 | 37.9 4] 11.65 77] 52.5 
28.01 ™4| 36.4 '}11.54 ** | 51.6 
34.8 50.8 
27.85 °133.1 ‘7h 11.42 ‘ 50.0 


31-5 [31.43 _| 49.4 
27.91 °|30.0 111.48 °| 48.9 
28.7 '3}11.58 *°| 48.7 
28.21 27.7 '°l 11.73 15 | 48.8 
28.44 73/ 27.0 [11.92 1 49.1 


Msn. 0.3153.15 | 64.7 
10.3 | 52.62 55 | 65.7 
20.3 452.05 9/|66.2 5 
51.46 39 66.1 7 


| od 
iS) 
HOOD OC PN AP W 


28.72 26.6 12.16 49.6 
29.05 99 | 26.6 °} 12.44 *~| 50.5 
29.41 3) | 27.0 4112.74 °° 51.6 
29.79 3° | 27.7 7113.06 37 | 52.9 

30.19 4° | 28.8 ‘113.40 xe 54.4 79 


30.60 30.1 13.75 56.1 
31.00 4° | 31.8 ua 14.09 34 | 57.9 
31.38 3° | 33-7 09 | 14.42 99 | 59.7 ° 
1.75 97 | 35.8 7? 414.73 37 | 61.6 19 
3t.75 35 - 29 19 
32.10 3 38.0 15.02 27 63.5 


32.41 ; ; 3) 
32.69 © | 42.7 4115.53 “4| 67.0 17 
32.93 741 45.1 74115.74 7" | 68.6 
33-13 . 
33.29 7? | 49.8 73] 16.06 » 71.3 13 


33-41 | 52.0 16,17 72.4 
33-50 





| “20 

46.5 
63.42 33 | 48.0 75 
63.05 37 | 49.0 7° 
2.130 -—1.880 
59°-435 §2''.16 
—0.02 +O.11 
+0.3 +0.5 
[Eph 12a] 





29°.508 28''.62 12°.549 48''.43 


+0.01 -0.05 +O.01 O92 
+0.3 +O.5 x9. x85 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


8 Triangull. 55 Cassiopeize. 6 Perset. & Ceti. 
Mag. 3.1 Mag. 6.2 Mag. 5.4 Mag. 4.5 


Mean Solar 
Date. a ae 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion N. Ascension. tion N. Ascension. | tion N. 


ee | EE |S ES 





h m h m °° h m m 
2 4 |+3434] 2 7 %|+66 61 2 7 |+5039 8 i+ 826 
8 8 8 ” 


eo Ne 


Jan. 0.3 |17.97 28.4 33.29 63.4 44.45 42.3 20.04 6.3 
10.3 117.84 73|28.5 *}32.92 97 | 64.4 7944.26 191 42.8 519.95 9} 5.8 
20.3 | 17.69 *9 2132.51 47 | 64.9 5144.03 73| 42.9 ‘H19.84 1] 5.2 
30.2 117.53 7°| 27.8 2] 32.08 45 | 64.8 1143.79 74| 42.6 3} 19.71 73] 4.7 

Feb. 9.2 17.36 17) 27.1 7131.65 43 (64.2 7143.55 07 | 41-9 7119.58 13] 4.2 


19.2 | 17.19 26.1 31.23 63.1 43.31 40.8 19.46 3.8 
29.1 | 17.04 » 25.0 - 30.85 3°| 61.5 re 43.09 77 | 39.4 “ 19.34 '?| 3.4 
Mar.1o.1 | 16.91 73| 23.7 '3] 30.52 8 59-6 9142.90 *9 | 37.7 "7 119.24 1°] 3.1 
20.1 | 16.82 9 | 22.4 3] 30.26 7°| 57.3 73] 42.76 4135.8 9119.16 21 3.0 


30.1 | 16.77 5 21.1 13] 30.09 4 54.9 ne 42.68 . 33.8 72°F 19.12 4 3.0 


Apr. 9.0] 16.77 19.8 30.02 52-4 | 42.66 31.9 19.12 3-2 
19.0] 16.82 5] 18.7 130.06 4] 49.9 75142.70 4130.0 79} 19.16 4| 3.6 
II I 2 12 9 

29.0 | 16.93 17.8 9} 30.21 5 | 47.5 74] 42.82 17] 28.2 ?hi9.25 91 4.3 

16 25 18 15 ) 13 
May 9-0 17.09 7-2 30.46 34 45.3 19 43.00 05 26.7 19.38 17 5-2 , 
18.9] 17.30 7" | 16. 30.80 34 | 43.4 191 43.25 79] 25.5 71 19.55 3 

25 43 3! 22 
June 7.9] 17.88 2° [a7 3] 5174 8! [407 21 43o2 36|2q1 SP 2000 25] g.1 
17.8 | 18.18 93/17.7 9132.31 7 40.0 ? 44.32 4°] 24.0 ‘120.30 28} 10.8 7 
27.8 18.53 . 18.6 32-93 65 39.8 ; 44.76 ts 24.4 ; 20.60 32 12.5 
July 7.8} 18.90 sa | 19 33-58 66 [40-1 2) 45.21 72] 25.1 7] 20.92 9° | 14.3 


17.8 | 19.28 21.3 34.24 40.8 45.67 26.2 21.24 16.2 
27.7 | 19.65 x6 23.0 "7134.90 be 42.0 7] 46.12 te 27.6 ‘4121.56 3 18.0 ' 
Aug. 6.7 20.01 s 24.8 ro 35-54 6, 43-6 vo | 40°57 3, | 29:3 21.87 x0 19.8 
16.7 | 20.36 25 | 26.8 | 136.16 | 45.6 91.47.00 © | 31.3 33) 22-17 39 | 22-4 
26.7 | 20.68 ; 28.9 36.75 33 47.9 47.40 36 33.6 22.45 25 , 
Sept. 5.6 | 20.97 31.0 37.28 50.5 47.76 36.0 22.70 24.2 
. . . 76 48 4 79 og 39 6 76 .93 73 . 
286] 21-46 23| 35.2 22] 38.17 # | 96g 3°] 48.38 29| 41-2 29) ag 13 22 | 208 
Oct. 5.5 |} 21.66 7°| 37.2 7°] 38.52 35 | 59.6 371 48.63 75 | 43.9 771 23.30 77 | 26.8 
19 28 32 20 27 “14 ; 
15.5 | 21.82 39.1 38.80 30 62.8 48.83 1s 46.6 23.44 i 27.2 © 


25.5 121.94 40.9 39.00 66.1 48.98 49.2 23.55 3 27.4 


mm om oN OTN LA 


ew CO = G& 


Nov. 4.5 ]22.03 ?| 42.6 7 39.12 *7 | 69.3 ° 49.08 " 51.7 3 23.63 °|27.5 
14.4 | 22.08 ° 44.0 4139.16 4] 72.4 - 49-14 0 | 54.1 “ 23.68 5/27.4 

D 24.4 22.10 : 45-3 QC 39.12 3 75.2 26 {4914 5 56.2 - 23.70 : 27.1 
ec. 4.4] 22.0 ; 46.3 | 39.00 19 77-8 7 [49-10 5 | 58-1 15 23.69 ; 26.8 
14.4 | 22.03 47.1 38.81 80.0 49.02 59.6 23.66 26.4 
24.3)21.94 9147.7 °138.55 7°/ 81.8 191 48.89 ° 60.8 - 23.60 °©|25.9 

34.3 121.83 1] 47.9 7138.22 33] 83.2 14] 48.71 13] 61.6 2] 23.52 8) 25.4 
Sec J, Tan d 1.214 +0.689 2.470 +2.258 1.577. +1.220 I.OIr +0.148 
Mean Place 18°.159 17''.39 33°.612 45''.23 44°.691 27''.08 20°.025 3''.28 
D’‘ya, Dwa +0.01 0.04 +0.03 0.13 +0.02 —0.07 0.00 -—O.01 
Dz Fb, Du J +0.3 +0.5 +0.3 +0.5 +0.3, 4D.5 +0.3 40.5 
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APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


#t Fornacis. 
Base Solar Mag. 5.2 
" Dade. 
renal tion S. 
hm ° , 
29 |—3! 7 
; . 
m= 0.3 | 2.23 80.8 
10.3 | 2.09 - 81.8 - 
20.3] 1.93 * | 82.4 
30.2 | 1.76 4 82.6 ; 
Db. 9.2] 1.59 17 82.3 - 
19.2 | 1.42 81.7 
29.2} 1.27 '5| 80.7 °° 
ar.10.1 | 1.13 4] 79.3 "3 
20.1 | 1.02 *7| 77.5 ° 
30.1] 0.95 7175.4 °' 
. 95 1175-4 2) 
Pr. 9.0] 0.92 || 73.0 | 
19.0] 0.94 | 70.5 ° 
29.0] 1.00 67.7 ? 
By 9.0] 1.12 i 64.8 79 
18.9] 1.28 *°| 61.8 3° 
21 30 
28.9] 1.49 58.8 
me 7.9] 1.74 °° | 55.8 3 
17.9] 2.02 53.0 7 
27.8] 2.33 3 50.4 4 
Wy 7.8] 2.66 34 48.0 a 
17.8 | 3.00 45-9 
27.71 3.34 3*| 44.2 *7 
mg. 6.71 3.68 34! 43.0 - 
16.7] 4.01 39 | 42.2 
26.71 4.31 at 41g 3 
kept. 5.6] 4.59 ae (422 6 
"15.61 4.84 75] 42.7 
25.6] 5.05 7*| 43.8 77 
Oct. 5.6] 5.22 3 45.2 3 
15:5] 5-35 10 47-0 20 
25.51 5.45 _| 49.0 
. 4.5] 5.50 ° 51.1 - 
14-4] 5-52 7| 53-3 > 
_ 24.44 5.50 7] 55.4 
5 20 
Dee. 4.4] 5.45 5|57-4 - 
14-4] 5-37 59-3 
24.31 5.26 "| 60.8 '5 
34-31 5.13 *3| 62.0 *? 
bed, Tan d 1.168 -0.604 
len Place | = 1°.718 71''.66 
Yeo, Dea 0.01 +0.03 
44, Dod 40.3 40.5 


1912———20 


Declina- 
tion N. 


+ 33 26 


37:3 
37-4 2 
37.2 
36.8 ; 
6.1 
3 9 


3.81 1s 35.2 

333 33) 330 

“~S 10 

3-43 6 | 31-7 
30-5 
29-3 
28.3 
27°5 


26.9 
26.5 


26.5 
26.8 
27.4 
28.3 


29.5 


39-9 
32-5 
34-3 
36.2 
38.2 


40.2 
42.2 
44.2 
46.2 
48.0 


49.7 
51.3 16 
52.7 4 
53-9 oo 
54-9 8 
55-7 
56.2 9 
56.4 * 
1.198 +0.660 
4°.699 26''.48 
0.04 
+0.5 
(Eph 1x2] 





1.007 


0.00 
+0.3 


> | 40.4 


8 
41.6 6 
42.1 ° 
42.3 * 
42.4 
42.3 
41.9 
41.3 


39-3 


—0.120 


35°.580 38''.37 


+0.01 
+0.5 


3805 





1.621 


—1.276 
21°.849 69''.44 

0.02 

+0.3 


49.9} 
40.5 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.2 
Feb. 9.2 


19.2 
29.2 
Mar.10.1 
20.1 
30.1 


Apr. 9.0 
19.0 
29.0 
May 9.0 
18.9 


28.9 
June 7.9 
17.9 
27.8 
July 7.8 
17.8 
27-7 
Aug. 6.7 
16.7 
26.7 


Sept. 5.6 
15.6 
25.6 
Oct. 5.6 
15.5 


25.5 
Nov. 4.5 
14.4 
24.4 
Dec. 4.4 


14.4 
24.3 
34-3 
Sec J, Tan d 
Mean Place 


D'ya, Dw a 
Dy F, Du F 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Oo Ceti. 
Var, 1.7-9.6 


Right 


Ascension. 


54:17 
54.07 © 
53-96 

53-83 °° 
53-70 


53°57 
53-45 1 
53-347 
53-26 
53-21 9 


53.20 
53-23 ; 
53.30 
53-42 
53-58 °° 


53-79 
54.03 
54.30 77 
54.59 -° 
54.89 


55.21 
55-53 > 
55-84 
56.13 
56.41 96 
56.67 

56.90 °° 
57.10 

57-27 7 
57-41 
57-52, 
57.60 

57-65 


57-67 
57.66 


57-63 
57-57 
57-49 


1.002 


0.00 
+0.3 


Declina- 
tion S. 





36.6 


° | 37-4 


38.0 


38.8 


39.0 
39.0 
38.7 


37-7 
36.8 
35-7 
34-4 "5 
32. 
31.1 77 


29.2 
27.2 
25.1 
23.0 
21.0 


19.0 
17.2 
15.50! 


14.1 74 


13.0 


12.1 
11.6 
11.3 
11.3 
11.6 


12.1 
12.8 
13.7 
14.6 
15-5 
16.5 


9 
17.4 
18.2 8 


bmg 


0.059 


54°.005 36'’.02 


0.00 
+0.6 





8 

6 
8.5 9 
38.5 3 
2 


oO 
3 
4 
38.3 6 


0oWOOWONI MDH OWN 


Right 
Ascension. 









Declina- 
tion S. 



















{Eph 12)\ 














Oo Hydri. t Cassiopeie. 
Mag. 4.3 Mag. 4.6 
Right | Declina- Right | Declins. 
Ascension, |_ tion S. Ascension. | tion N. 
h m e e h m @ t 
2 20 |-69 3] 2 21 |+67 o: 
8 ” 8 » 
13.36 50.2 47.88 45.1, 
12.83 53| 51.0 °| 47.51 37 | 46.3 7! 
5 3 41 ‘3 7. 
12.27 37 51.3 4 4710 a 47.0 
11.70 56 50.9 ° | 4. 46 47.1 : 
II.14 55 49-9 15 46.20 45 46.7 ) 
10.59 148.4 145-75 _ 145.8 
10.08 35 | 40-4 20 | 45:33 26 | 44-4 15 
9.24 39| 41.0 29) 44.08 29 | 404 
8.93 37 | 37.8 37} 44.48 2°] 38.0% 
3 22 35 II ° 25 
71 34-3 44-37 35:5 
8.58 5 30.6 2 44.38 - 33.02) 
8.55 3 26.8 38 44-49 |) 30.6 23 
B03 1g | 23°° 37 44.71 33 28.3 i 
81 38 19.3 36 ‘08 42 26.3 7 
9:09 115-7 145-4 24.6 
9.46 37} 12.3 341 45.97 5* | 23.3 8 
9.92 4°] 9.2 371 46.54 57 | 22.4 9 
6 4 
10.45 0 6.5 io 47.16 66 22.0 ; 
a. 4.2 3 we 6g | 22:2 ; 
Il. 2.4 48.50 22.6 
12.33 °5| 1.2 - 49.19 “9 23.5 ¥ 
29 cs] OF 0) $287 65 [249 
21 
51.14 58 28.8 05 
1.72 . 
oo oa 5? a4 7 
52.70 4° | 37.9 3° 
53-10 49 | 40.1 3! 
53-43 22 | 43.3 
53-67 _ | 46.5 
53-83 70 | 49.7 > 
53-91 | 52.8 » 
23-° 9 55-7 ,. 
53-81 58.4 | 
53-64 | 60.8 
53-39 *5 | 62.8 * 
53-07 97 | 64.3 * 
. —2.613 2.561 +2.357 
10°.726 34''.63 47°.998 26''.85 
0.04 40.14 40.04 -O.13 
+0.3 +0.6 +0.3 +0.6 
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FOR THE UPPER TRANSIT AT 


(Roh 121 


308 


Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.2 
Feb. 9.2 


19.2 
29.2 
Mar.10.1 
20.1 
30.1 


Apr. 9.1 
19.0 
29.0 
May 9.0 
18.9 


28.9 
June 7.9 
17.9 
27.8 
July 7.8 


17.8 
27.8 
Aug. 6.7 
16.7 
26.7 


Sept. 5.6 
15.6 
25.6 
Oct. 5.6 
15.5 


25.5 
Nov. 4.5 
14.5 
24.4 
Dec. 4.4 


14.4 
24.3 
34-3 
Sec 6, Tan d 
Mean Place 
D’y a, Dua 
Dy d, Dw d 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


pt Hydri. 
Mag. 5.3 


Right 
Ascension. 


h m 


Declina- 
tion S. 


2 33 |—7929 


8 
36.55 


114 
35-41 52.6 


34.20 | 
32.97 


23 


31.74 19 51.5 0 


39-55 
or 
28.41 
27.52 59 
26.77 79 


26.19 
25.78 - 
25-57 
25:55 J 
25-73 
26.10 
26.65 %° 


27.37 7° 
28.24 


29.24 


30.34 
31.50 


Ioo 
IIo 


116 


35.96 9°) 33 


34.87 °°? 
5-483 


-0.09 
+0.3 





51-7 


52.8 
52.5 9 


Io 


50.0 
47-9 


5-391 


9 48.98 7° | 60.5 


"152.86 


¥ Arietis. 
Mag. 5.4 
ht Declina- 
Asneeeion.! tion N. 


h m e 0 


2 33 |+21 34 
8 ” 
49.08 60.7 


48.87 ** | 60.3 
48.73 17 | 59-9 
48.59 1° | 59-3 


48.44 | 58.7 
48.30 4 58.0 
tg.0n 1°/ S64 
48.00 ; 56.0 


47-97 | 55-5 
40°99 7 55:2 
48.06 | 30°° 
48.17 55.0 


48.34 97 | 55.3 


48.55 _ | 55.8 
48.80 ° 56.6 
49.08 “| 57-5 
49.38 3° | 58.7 
49.71 60.1 *4 


50.05 61.6 
50.39 2+ | 63.2 
50.72 39 | 64-9 ‘7 
51.04 x 66.6 *7 
51.35 29 68.2 


51.64 69.8 
26 15 
sos fae 
2. 21}, 12 
52-34 12) 73-9 
52.52 14 75.0 
52.66 76.0 
52.78 *°| 76.8 . 
77-4 5 
77-9 4 
2 


AA DBD N 


Oo Mw OWN Ww an AN 


ve) 


12 


52.91 
52-93 
52.91 


52.87 
52.80 


Nm Co 


78.3 
78.5 | 
78.6 
78.5 
1.075 +0.396 
48°.998 52''.95 


N 


ba 


[Eph 12] 


Right 


6 Ceti. 
Mag. 4.0 


Declina- 


tion S. 


60.8 
61.5 
62.1 
62.6 

63.0 
4 3 


63.3 
63.4 
63.3 
63.1 
62.6 


61.9 
.61.0 
59-9 
79 | 58.6 


57.1 


354 
53: 

26 51.7 
49.7 
47-7 


45.8 
44.0 
42.3 
40.9 
°? | 39-7 


38.7 
38.0 


37.6 


61.46 - 37.5 


37.6 


37-9 
38.4 
39.1 

| 39-9 
40.7 


41.6 


.92 42.4 


43.2 


61"'.91 


coco OO CONN w mm mm . NY 


1.000 —0.001 
§8°.242 


aa rrr nn 


Right 


6 Persei. 
Mag. 4.2 





APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Hydri. 
Mag. 4.3 


he 
Astatslon. 


2 38 


8 
16.69 
16.18 4 
15.6 
15.64 5 

5-07 57 
14.50 

4-5 55 
13-95 

13.42 ° 
12.94 4 
12.51 43 


12.16 39 
27 


11.89 
11.72 *7 
11.64 
11.67 3 
11.80 73 
23 


12.03 
12.35 37 
12.77 4? 
13.26 ee 
13.81 bo 


14.41 
15.04 3 
15.69 . 
16.34 . 
16.96 

9 57 
17-53 
18.05 57 
18.50 45 
18.86 - 
19.12 °° 
19.28 


19.33 > 
19.28 - 
19.12 * 


18.87 75 
7 34 


18.53 
18.11 4? 


17.63 48 
2.746 
13°.894 


-0.04 
40.3 


Declina- 
tion S. 





— 68 38 


52.2 
53-3 °° 
53.8 ° 
53:7 ¢ 
53-1 


13 
51.8 
50.0 18 
47.8 7? 
45.1 x 
2.0 
4 P 34 
38. 
35.1 35 


8 31.4 37 


27.6 5 
23.8 

3 37 
20.1 
16.6 x2 
13.4 
10.5 79 


8.1 74 
20 


6.1 


—2.557 
38''.03 


40.13 
+0.6 


Y Ceti seq. 


Mag 


Right 
Ascension. 


2 38 


8 
44.58 
44.49 ? 
44.38 1! 
44.26 *? 
44.13 °9 


43-99 
43.86 75 
43-74 
43-64 
43-57 


43.54 
43-55 
43.60 9 
43.70 tA 
43.84 | 9 


44.03 
44.25 2? 
44.51 7° 
44-79 7 
45.09 3 


45.40 
45.72 37 
46.03 3! 
46.33 0 
46.62 37 
46.89 
47.14 
47.36 °° 
47.56 1 
47-73 7 


47.86 ; 
47-96 
48.04 
48.09 
48.11 


48.09 
48.05 4 
47.98 7 
1.001 
44°.347 
0.00 
+0.3 


12 
10 


3 


O 


mw GH OO 


. 3-7 


Declina- 


tion 


+ 251 


57.8 
57.1 
56.5 
56.0 
55-6 


95:3 
55-1 
55.1 
55.2 


7| 55.5 


56.0 


* | 56.7 


57.6 
58.8 
60.1 


61.6 
63.3 
65.1 
66.9 
68.8 


70.6 
72.4 
74-1 
75.6 
76.9 


77-9 


*9 | 78.7 


79.2 
79-5 
79-5 


79-3 
79.0 
78.5 
77-9 
77-2 
75.5 
75.8 
75-1 


+0.050 


55''.62 


0.00 


+0.6 
(Eph 12) 


Ww Ceti. 
Mag. 4.4 


Right 


Declina- 
Ascension. S 


tion S. 





h m ° e 
2 39 1—1413 
. 0" 
56.41 9 54.1 
56.32 2 55.1 
56.20 | 55-9 
56.06 "4 | 56.4 
14° 
55-92 5 | 56.7 


55:77 | 50-7 
55.00 1 oe 
33.38 7 54- 
55-38 | 54-9 
55-30 | 53-8 


55.26 52.4 
55.26 50.7 
55.30 48.8 
55-39 |) 46.7 
55:52 13 | 44-4 


55.70 | 42.1 
22 24 
55-92 35/397 35 
56.17 25/372 
56.44 77 | 34. 
56.74 st 32.6 


| 21 
57-95 3 39.5 
57-37 


I 


Own wo 


Oo - OO 
“J 


? | 28.6 
57.68 - 27.0 

25.7 
: 24.8 ? 


24.3 
24.2 
24.4 
25.0 
25.9 


13 I 
27.0 

28.4 ‘4 
29.9 '° 
sta 
33.0 1 
34-§ 

35.8 13 
37.0 *7 


-0.254 


=~ 
~O AN Mm 


own om &s~I 


1.032 


56°.000 51''.22 


0.00 
40.3 


+0.01 
+9.6 
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pe Ceti. 
Mag. 4.4 

Right Declina- 
Ascension. | tion N. 
h m e ’ 
2 40 |+ 944 
8 ” 
1106 ®|3o4 4 
10.95 7138.9 5 
12 5 
10.83 | 38.4 
10.70 a 37.9 ; 
10.56 37-5 
10.42 - 37.1 ; 
10.30 36.9 
10.20 '°| 36.7 ? 
10.13 7 | 36.6 ; 
10.10 36.8 
10.11 ‘ 37.1 3 
10.17 °|37.6 5 
10.27 ” 38.4 % 
10.42 75 | 39.3 2 
10.61 40.4 
10.84 3 41.8 ta 
11.10 2 
11.39 79 449 a 
11.70 37 | 46.6 ” 
12.02 48.3 
12.34 397 | 50.0 77 
12.66 37} 51.7 77 
12.97 3" | 53.2 '5 
13.26 79 | 54.6 i 
13-54 55-9 
13.79 °5 | 56.9 °° 
14.02 73 | 57.8 ° 
14.22 7 58.4 4 
14.39 14 58.8 3 
14.53 _ | 59.0 
14.64 ]59.1 * 
14.73 9|59.0 © 
14.78 °|58.8 ? 
2 3 
14.80 5 58.5 4 
14.80 58.1 
14.76 *157.7 4 
14.69 7|57.2 9 
1.015 40.172 
10°.957 35''.52 
0.00 -~O.0OI 
+9.3, 49 8 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.3 
Feb. 9.2 


19.2 
29.2 
Mar.10.1 
20.1 
30.1 


Apr. 9.1 
19.0 
29.0 
May 9.0 
19.0 


28.9 
June 7.9 
17.9 
27.8 
July 7.8 


17.8 
27.8 
Aug. 6.7 
16.7 
26.7 


Sept. 5.7 
15.6 
25.6 
Oct. 5.6 
15.5 


25.5 
Nov. 4.5 
14.5 
24 4 
Dec. 4.4 


14.4 


24.4 
34-3 


Sec 6, Tan 6 


Mean Place 


D’y 4, Dea 
Dy é, De é 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


”) Persei. 
Mag. 3.9 


Right 
Ascension. 


h m 
2 4 


8 
16.26 
16.06 7° 
15.82 74 
15.55 -7 
15.26 79 

29 


14.97 
14.69 is 
14-44 4) 
14.23 


14.07 8 
4.07 "0 


13.98 
13.97 
14.04 
14.18 “ 
14.40 2° 


14.69 
15.04 35 





Declina- 
tion N. 





+55 3! 


67.9 
69.0 *! 
69.6 ° 
69.8 7 
69. 
9-5 7 
68.8 iW 
67.7 
66.2 o 
64.5 
62.6 79 
20 
60.6 


I 2!I 
58.5 
7 56.5 20 


54.6 0? 
53-0 14 
51.6 

Io 
50.6 6 


15.44 4° | 50.0 


15.89 *9 49.7 3 
48 
16.37 so | 49-9 


304 


16.87 
17.38 ° 


17.88 9° | 52.5 7] 


18.37 49 


18.84 47 | 55. 
4 771 55:9 


19.29 


2 
5 


51-3 


54.1 


2I 


58.0 


41 | 23 
19.70 60.3 
20.07 37! 62.8 75 


20.40 - 
20.68 ” 
23 


20.91 
21.09 78 


21.21 ' 


21.27 
21.28 


Onrm A Ww 


21.22 
ar.11 1% 


20.95 °° 


1.767 








26 
| 65.4 ° 


68.1 77 
27 


70.8 
73-4 70 
76.0 5 
78.5 - 
80.7 i 
82.7 


84.4 77 


85.6 *? 


+1.457 


16°.158 51''.65 


+0.03 
+0.3 


-0.07 
40.7 


41 Arietis. 
Mag. 3.7 


Right 
Ascension. 


Declina- 
tion N. 





e J 


+26 53 


63.8 
63.8 
63.7 
63.4 
63.0 


62.4 
61.6 
60.8 
60.0 


1 
4 59 


58.3 
57.6 
57.1 
56.8 


56.7 


56.9 
>| 57.3 
58.0 
58.9 

60.0 
5 


Cow COO O AR Ww O 


wm w& ws 


wm OND 


= 


61.3 
| 62.8 

49.69 “> | 64.3 
50.03 65.9 
67.6 

69.2 

70.8 

72.4 

73.8 

75-2 


76.4 
77°5 
78.4 
79:3 
79:9 
80.4 


80.8 
81.0 


le) 
wm 
co > 


1.121 +0.507 
48°.008 54''.34 


+0.01 
40.3 


0.03 
40.7 
[Eph 1a) 


on. 


25.21 

25-07 6 
24.91 | 
24.73 19 
24.54 19 


24.35 
24.17 18 
24.00 
23.85 » 
23-74 7 


23.67 
23.64 ° 
23.66 
23.73 7 
23.85 17 


24.02 
24.23 77 
24.48 75 
24.77 °9 
25.08 ; 


25-41 
25-75 
26.10 ss 
26.44 
26.76 3? 
30 


27.06 


27 
27-33 
27.58 °° 
27-79 1 
27.96 13 


28.09 
28.19 "6 


28.25 
28.26 
28.24 


I 
3 


28.19 
28.10 


1.189 
24°.456 
-O0.0I 
+0.3 





| 69.3 
| 


> 
tn 


| 62.6 °9 


ON 
o— 
th 
md 
eS 


62.5 3 
64.3 21 
66.4 

68.773 
71.1 
73-42. 
75-729 
77.8 19 


uw 
Oo { 
N 
On 


—0.644 
g0"’.54 

+0.03 

+0.7 





(©) 
-— we a mm 


‘°) 
i] 
Sf e 
on 
ont w oO 


38.89 

39.22 33 | 
39-55 33 | 
39.86 30 | - 
40.16 33) 29 3 


40.70 26 : ar 12 
24 “2 10 
40.94 32.6 


41.15 7" | 33.5 ? 
19 7 
41.34 8 | 34-2 | 
4149 12 [342 
41.70 9 | 35.2 : 
41.77 7) 35-3 5 
41.80 7 | 35-3 . 
4179 | 35-1 , 
41.76 ¢ 134-9 | 
41.70 34.6 
1.034  +0.263 
37°.888 11''.64 
0.00 -0.0!1 
+0.3 40.7 


=~ 
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APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


t* Eridani. 
Mag. 4.8 


h m 


2 47 


8 
3.28 
3-17 
3-04 
2.90 
2.74 


2-57 
2.41 
2.27 
2.15 
2.06 


2.00 
1.98 
2.01 


2.09 
2.21 


2.38 
2.59 
2.83 
3.10 


3.40 


3:72 
4.04 
4.36 
4.68 
4.98 
5.26 
5-52 
5:75 
5:95 
6.12 


6.26 


6.36 * 


6.43 
6.46 
6.46 


6.43 


6.37 
6.28 


Ri 
ght 


oA wWOWN 


Declina- 
tion S. 





65.6 
65.5 


1.074 0.391 
2°.733 5§8''.26 


0.01 
40.3 


+0.02 
40.7 


T Persei. 
Mag. 4.1 


Right 
Ascension. 


h m 


2 47 


8 
60.75 
60.58 */ 
60.12 
59.86 36 


59.60 


1 59.34 7 


59.10 74 
58.91 * 
58.77 “3 


58.69 | 
58.67 6 
58.73 | 
58.86 3 
59.06 2 
59-33 
59.66 8 
60.04 3 
60.46 4? 
60.91 45 
47 
61.38 
61.86 48 
62.33 * 
62.79 a5 
63.24 42 
63.66 
64.05 39 
64.40 3° 
64.71 7 
64.98 2 


65.20 
65.38 18 
65.51 *3 
65.58 ] 
65.60 
o 4 
65.56 
65-47 
65-33 ‘7 


1.639 
60°.630 


+0.02 
+0.3 


Declina- 
tion N. 


+0.7 


fRoh rel 





7) Eridani. 
Mag. 4.0 


Right 


Declina- 
tion S. 





54.1 


53.0 
51.6 


50.0 
48.2 
46.3 
44.2 
42.0 
39-7 
37°5 
35-3 


33-2 


iS 

n 

“I 
on] Ww O WwW 


dtl 


€ Arietis (mean). 
Mag. 4.6 


Right 


Declina- 


Ascension. | tion N. 


h m 


2 54 


8 
10.80 
10.72 
10.61 
10.48 ts 
10.33 - 


8 
II 


10.18, 

10.03 *9 
9.89 *4 
9.78 * 
9.70 5 


9.65 


9.65 ° 


9.70 ° 
9:79 2 
9-93 6 


10.12 
10.35 73 
10.62 77 
10.92 st 
11.2 

3 33 


11.56 
11.90 34 
12.23 99 
12.56 33 
12.88 3? 
29 


13.17 
13.45 7 
13.70 75 
13.92 77 
14.11 


14.28 
14.42 “ 
14.53 
14.60 7 
14.64 4 


Oo 
14.64 
14.61 
14.55 


1.071 


3 
6 


40.01 
49.3, 


19 
17 41-5 





+20 59 


28.0 
27.9 
27.7 
27.4 
26.9 


26.4 
25.9 
25.3 
24.7 
24.1 


23.6 
23-3 
23.1 
23.2 
23-5 


23.9 
24.5 
25:4 
26.5 
27.8 


DA fPwWeNHwW TA AAAN ama on@ Nm 


29.2 
30.7 
32.2 
33.8 
35:3 


36.7 
38.1 
39-4 
40.5 


42.3 4 
43.0 ¢ 
43.6 5 
44.1 | 
44.4 2 


44.60 , 

44.7 oO 

44.7 
+0. 384 


10°.609 20’’.11 


0.92 
O47 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.3 
Feb. 9.2 


19.2 
29.2 
Mar.10.2 
20.1 
30.1 


Apr. 9.1 
19.0 
29.0 
May 9.0 
19.0 


28.9 
June 7.9 
17.9 
27.9 
July 7.8 


17.8 
27.8 
Aug. 6.7 
16.7 
26.7 


Sept. 5.7 
15.6 
25-6 
Oct. 5: 6 


14.4 
24.4 
34-3 


See J, Tan d 


Mean Place 


D’y@, Dw @ 


Dy d, De d 






APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


47 H. Cephei. 
Mag. 5.7 


Right 
Ascension. 


Declina- 
tion N. 






° ° 


hm 
2 54 |+79 4 
8 
21.45 39-3 
20.68 35 41.2 2 
19. 79 96 9) 42.6 S 
18.80 99] 43.4 
17-77 so4\ 43° 
16.73 
15.74 
14.84 
14.06 
13-45 


13.03 
12.81 
12.82 
13.05 
13-49 
14.12 
14.94 
1§-92 | 
17.02 | 
18.23 | | 


19.51 
20.83 
22.17 
23-49 
24.78 


26.00 
27.14 
28.18 1% 

29.09 
29.86 


30.48 
30.93 
31.19 
31.26 
31.14 


30.82 
30.32 
29. 65 


45.182, 
19''.97 

0.25 

+0.7 


5-277 
20°.380 


+0.09 
+0.3 











{Eph 32) 


6 Eridani & Ceti. 
. Mag. 2.8 
Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. 
° . h m e e 
2 54 — 40 38 2 57 |+ 344 
8 8 ” 
56.60 " 93.6 4 40.97 g|45-2 , 
5°. 43 | 95:9 16] 40°89 1445 5 
56.24 | ? | 96.0 514° 79° 12 [43-9 
56.03 * 3 | 905 ~ | 49-97 3 43-4 7 
55- 80 * 3 | 96.5 414054 4 [43° 5 
55: 37. 96.1 9 40.40 | 42.7 | 
S535 20 35 | fonrs "34g 
54.97 781 92.0 18 0.02 * 2.5 * 
4- 15 O22] 4 2 
54-82 7 | 89.8 25|29°93 5 | 42-7 | 
54-71. | 87.3 g | 39-88 7 | 43. I. 
S485 lst of 3007 a lASZ 
5 32 11 
S703) 703 2/3890 1 ag7 
16 33 17 14 
54-96 |71.7 _|40.29 | 48.3 
55-17 26 | 68.4 33] 40.50 2° | 49.9 i 
55-43 3, | 5-2 30 | 40-75 95 | SE: O83 
55-72 32 62.2 ae 41.02 ; 53-4 8 
56.04 34 | 29°) 23) 42-3! 55-2 13 
56.38 57.2 4I. 62 57.0 
36.74 3° | 55.3 12 | 41-93 31 | 58.7 27 
S711 36 [53-9 5142-24 | 60.3 ts 
57-47 7 | 53-0 1142-55 2, 61.8 
~ | 57-82 i. 52.6 ; 42. 85° 5 | O3+4 Q 
58.15 52.8 43.13 64.1 
30 7 26 8 
sf 27| S09 12143 be 3 [6g 5 
58.95 73! 56.3 161 43.83 71 165.7 3 
59.14 19! 58.4 741 44.01 ! 065% ; 
15 | 24 16 | 2 
59.29 60.8 44.17 165.6 
59-39 *° | 63.4 . 44.30 3 | 65.2 : 
59-45 | | 66.1 27 | 44-49 7 | 04-7 . 
59.46 3 | 68.8 2s 44.47 3 | 64.1 
59-43 3) 71-3 32/4450 3) 63.4 ; 
59-35 | 73-7 ,,|44-50 , | 62.7 
59:24 |) 75.8 1 | 44-47 3162.0 7 
5910 (7 |77:5 ")44-at © )61.3 7 
1.319 -0.859 1.002 +0.065 
55°.581 84''.85 40°.657 42°7.15 
~0.02 +0.04 0.00 0.00 
+0.3 +0.7 +0.3 +0.7 











APPARENT PLA 
CES OF STAR 
FOR T S, 1912 
HE U ’ e 
PPER TRA 3138 
T* Eridani. ASHINGTON 
Mean Solar Mag. 4.2 Pp Persei. | 
te. | Var. 3.4-4.2 / Horologit. 9 
Aewattt Declina- Mag. 5.2 Paps nie 
lt on. | _ tion S. ase Declina- ag. 5.5 
on. on N. nest Declina 
h m e oF sion. tion Ss, A Right Declina- 
Jan. 0.3 . " + 38 29 °° h — ---— 
331. . 3 1 I= . 
10.3 336 II (72-5 r | 60 4 3 2 —72 
20.3 | 31.13 33 73.8 13 | 72-4 34.19 ; f 14 
30.3 | 30. 315/748 r 72.6 >} 33.86 > 54-4 6 f 7-61 8 
Feb. 9.2 9 : 75.4 6 72.9 3 33.50 36 56.0 7.00 61 58.6 a 
30.81 a 75.6 ? 72.9 ° 33.12 8 56.9 91 6.33 67 59.9 °3 
19.2 7 72.6 3132.72 4° 57-3 2 | 60-8 9 
30.64 | 32.72 * 5-63 6 2 
29.2 | 30.47 17 75-5 6 40 57.1 2] 4.91 7? 1.0 
Mar.10.2 30. 7 16 75-O 72.0 8 32.32 6 72 60.6 4 
20.1 3 14 74-2 8 71.2 31.93 39 be) 4 1 4.19 10 
got |3a06 "709 8 pos 0} 3136.7 |s3.3 8) 28 69 58° 1 
71.5 > g.o *71 31.23 39 3:3 2.86 °4 a 
Apr. 9.1 7 18 bog 12] 25 28 27 | ge 23 | 56.1 7° 
190 20,96 3 69.7 x 13 30.96 27 48.3 27 ped i 53-6 25 
29.0 20. g 2 67.6 *" 6.5 I 30.74 3° 4! 59:7 29 
May 9.0 29 6 65.3 79 65.2 "3130.58 6 | 49:3 3 1.36 32 
19.0 30.04 10 62.8 °° 64.0 171 30.50 ° 42.0 33} 1.06 3° 47-5 
0] 30.14 60.1 27 63.0 '° 308 5 38.5 35] 0.87 19 44.0 35 
28. : 27 62.2 8 50 34. 36 8 40.4 36 
9 | 30.30 30.58 ° 9°" | 9.79 
June 7.9] 30.50 °° 26 28 61.7 ® 5? 16 | 90? 7 0.84 > a 33 
17. 4. ° oO. 8 2.9 
279 30.73 ” 51.8 7% 61.4 > 30.96 22 | 27°5 1.02 37 
July 7.8 31.00 77 | 49.2 26 61.4 °| 31.26 30 24.0 35] 1.31 29 29.2 
.8 ] 31.30 2° | 46.7 75 61.7 3] 31.62 3 20.6 34] 3.71 4° 25.7 35 
17.8 | 31.61 73 62.3 6 3203 4! 17-5 St] 2.22 5! 22.4 3s 
27.8 | 31.93 3 44-4 g | 97-93 4. 14.8 77] 2.80 58 19.4 9 
Aug. 6.7 32.25 + | 42-5 12 63.1 2.48 24) 7° 66| 108 26 
16 7 25 2 40.9 16 64.2 II 32 96 8 12.4 P 3.46 22 
26. 32-57 39.7 *? 65.5 '3 33. 49 10.6 18} giz 7! 14.6 ; 
-7 | 32.88 3! 38.9 8 67.0 15 oo oe 50 9.4 12 4.91 74 12.9 7 
15.6 2 ; T 7 “3 
25.6 33-44 2 38.8 2 70.4 3 8 40 5 6.40 ” 11.4 I 
15.6 33.89 7) | 40.4 7° 74.0 18 3. 68 37 | LO-4 12] 774 64 12.2 
6 | 34.07 °° | 41.7 °° 75.9 191 36.00 3 12.1 '7] 8.30 5° 13.6 1" 
25.5 134.22 |43.4 75-9 1} 30.00 26 14:3 26 878 % 15.5 19 
Nov. 4.22 | 43-4 1g) 3028 1g | 16:9 26| 7 17.8 73 
ae 34.33 - 45.3 19 79.5 6 18 29 9.14 36 20.6 28 
ta 34.41 °| 47.3 7° 81.217 Ge | 19:8 9.38 4 31 
Dec. 4. 34-45 4 49.4 21 82.9 17 36. 3 3 22.9 31 9.50 12 23.7 
4134.46 *| 51.5 77 84.4 15 5 4 26.1 371 o 48 ? 26.9 3? 
14. 3 19 85.7 73 36.54 *| 29.2 °° ‘49 | 30-2 33 
4134-43 7 3136.42 *? 3°} 9:33 35 32 
24.4 134.37 ° 53-4 _ 136.43 12 13 | 927 9| 9.06 27 33-4 ° 
34.3 +37 55-1 17 36 4 86.9 36.2 27 09 38 36.4 30 
: 34.28 9 56.6 15 -39 8 87.8 9 36.00 24 34.8 8.68 26 
Sec 6, Tan d 36.31 88.5 7 “wa 30 37-1 °S] 8.2 48 39:0 
Mean Place 1.094 0.444 35-70" | 38.9 18] 26, 41.2 7? 
30°.721 67" 1.278 7.63 57 18 
Dye D 7 83 31° +0:795 2.005 43.0 
Dy Ded -~O.01 40.02 _ 3-942 59-55 32°.1 ~1.737 3.27 
, +0. +0.01 | 328.139 42'.98 : 9 3-123 
3 +0.7 -0.04 3 825 ” 
+0.3 10.7 -0.03 40.08 45 .99 
+0.3 40 -0.06 40.1 - 
(Eph 39) ‘1 40.3 5 
. 104 
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Right Declina- 
Ascensi tion N, 


h m 
3 2 |+40 37 
8 ” 


8 8 
Jan. 0.41] 26.46 list 6 20.72 66.2 15 8.13 
10.3 | 26.35 16.0 20.60 67.7 7.52 
20.3 | 26.21 - 16.4 ‘ 20.46 " 68.8 - 6.80 
30.3 | 26.03 16.5 ; 20.29 5 69.4 3 5.98 
Feb. 9.2] 25. 2 | 16.2 5 20.11 || 69.7 ~| 5-10 
19.2 3 ; 46.6 19.92 |. 69.6 6 4.21 
29.2 | [35-18 5] 46.1 19.74 |, |69.0 | 3-34 
Mar.10.2 35-03 *51 45.6 5} 19.56 7° 168.1 9 2.54 


20.1 34.91 77] 45.1 19.41 ™5| 66.8 "3] 1.83 


30.1 34.82 44.6 19.28 ° 65.1 7 1.26 ; 
Apr. 9.1 34.76 44.2 19.19 63.1 0.85 
19.1 34.75 «| 44.0 ; 19.14 >| 60.8 i 0.62 
29.0 34.78 : 43.9 1119.14 °| 58.2 °°) 0.58 
May 9.0 34.86 744.0 ']19.19 5155.5 27] 0.73 
19.0 34-99 13] 44.3 3 19.28 9} 52.6 79] 1.07 
28.9 35.17 44.8 19.42 49.6 1.58 
June 7.9 35.39 771 45.5 7119.61 79} 46.6 3°] 2.26 
17.9 35.65 7°| 46.4 ° 19.84 3 43.6 ° 3.09 
35.94 79 | 47.5 20.11 77 | 40.8 4.03 


36.25 32 48.8 ° 20.41 mt 38.2 5.07 








17.8 6. O.1 20.72 8 6.1 
278 36.00 33/315 14 Moa 3? 338 ” 7352! 
Aug. 6.8 37-23 33 53.0 - 21.37 33 32.2 1} 8.53 01 4|41-6 > 
re? 37-50 32 | 545 1s 21.70 32 31.0 7 O72! 42.6 
26. . .O 22.02 O. . 
7 37 30 5 13 31 30.3 3 7 
Sept. 5.7 38.18 3g | 5773 13 22.33 |. | 30.0 ; 11.98 
15.6 38.46 58.6 22.61 30.3 13.02 
25.6 38.72 ° 59.7 _ 22.87 ° 31.0 . 13.98 
Oct. 5.6 38.95 8 60.7 5 | 23-20 9 32.2 1g | 1484 
15.6 39-15 |, 61.6 , 23.29 6 | 33: 19 15.59 
25-5 39-33 15 62.3 5 23-45 1,(35-7 0, 16.20 
Nov. 4.5 39.48 2 62.8 : 23-57 5 37.8 33 16.67 
14.5 39.60 63.3 23.65 ; 40.1 23 16.99 
24.5 39.69 9163.6 3123.70 5] 42.4 17.14 
Dec. 4.4 4 | 39:74 ® 63.8 7123.71 44.7 “3 17.11 
14.4 39.76 64.0 23.68 6 46.9 ; 16.92 
24.4 39-74 . 64.0 °| 23.62 48.8 16.56 
34.3 39.68 63.9 *] 23.52 *°]| 50.4 7°] 16.04 
Sec d, Tan d 1.060 +0.352 1.147 -0.562 4-589 +4.479 
Mean Place 35°.658 40''.43 19°.922 60''.85 6*.868 45''.80 
D’ya, Dua +0.01  -0.02 -~0.01 40.03 40.09  -0.20 _ 
Ded Dad +0.3 +0.7 +0.3 +0.7 +0.3 +0.7 


[Roh ra} 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Arietis. 


Mean Solar Mag. 5.0 
Date. 


Declina- 
tion N. 





+20 43 
16.0 
15.9 
15.7 


15-5 
15.1 


14.7 
14.2 
13.6 
13.1 
12.6 


Jan. 0.4 
10.3 
20.3 
30.3 

Feb. 9.2 


19.2 
29.2 
Mar.10.2 
20.1 
30.1 


Apr. 9.1 
19.1 
29.0 

May 9.0 
19.0 


12.1 
7/ 11.8 
11.6 
11.6 


11.9 


12.3 
12.9 
13.7 
14.7 
15-9 


17.2 
18.6 
20.0 
21.5 
22.9 


28.9 
June 7.9 
17.9 
27.9 
July 7.8 


17.8 
27.8 
Aug. 6.8 
16.7 
26.7 


Sept. 5.7 
15-6 
25.6 
Oct. 5.6 
15.6 


25-5 
Nov. 4.5 
14.5 
24.5 
Dec. 4.4 


14.4 | 54-54 
24.4 
34-3 
Sec 6, Tan d 
Mean Place 


D’¢a, Dua 
Dy J, Dea d 


pb 
Oo 
on 
“i 
ro) 
CA BWOKDW ANN AW AADWHDHW 


24.2 
25-5 
26.7 
27-7 
28.6 


29.4 
30.1 7 
30.6 95 
31.0 ; 

2/373 2 

31.5 

31-5 

31-5 

+0.378 

7''-95 

~0.02 

40.7 


88 Horologii (4. ). 
Mag. 5.7 


Right 
Ascension. 


h m 

3 10 

8 
21.14 
20.85 79 
20.53 > 
20.18 . 
19.81 

9 37 


19.44 

19.07 37 
18.73 34 
18.42 97 
18.15 a 


17.94 

17.79 "> 
17.70 9 
17.69 , 
17.76 13 


17.89 
18.10 - 
18.37 
18.70 33 
19.08 38 
42 


19.50 
19.95 4° 
20.41 * 
20.88 1 
21. 
347 


21.78 

22.19 47 
22.56 37 
22.87 5 
23.12 °° 


23.31 
23.44" 
23.50 
23.48 9 
23.39 9 
23.24 
23.04 6 
22.78 7 


1.869 
19°.219 
-0.03 

+0 3 


21 


Declina- 
on S, 





— 57 38 


73-6 
75-3 1) 
76.4 
76.9 > 
76.9 
76.3 
75-2 °° 
73-5 07 
71.4 
68.9 75 


29.2 
9 1Oo 
30.2 


31.7 *9 
33.8 7 
36.4 2 
39-3 
42.3 °° 
45.4% 


2 | 48.6 3? 


30 
51.6 a 
54:3 
56.7 74 
58.7 20 


—1.579 
63''.16 


+0.07 
+0.7 


[Eph 12} 


€ Eridani. 
Mag. 4.9 


Right 
Ascension. 


Declina- 
tion S. 





° | 47.2 


43.2 
41.5 
39.5 
37-5 
35-3 
33.1 
6 
3 | 30-9 


37-24 © 


-0.161 
45''.57 

+0.0I 

+0.7 


1.013 
33°.466 
0.00 
+0.3 


Co 
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T Arietis. 
Mag. 5.2 






Right 
Ascensi 


i Declina- 
on. 


tion N. 


h m 
3 #«&S 
8 


8.94 
8.88 ° 


8.78 7° 
8.65 - 
8.51 6 
8.35 
8.19 1° 
8.04 *5 


7.92 12 
7.81 °° 


6 
7-75 
7-73 


+20 49 


53-4 
53-6 


54.0 
54.6 
55-4 
56.4 
57-5 


58.8 
60.1 
61.5 
62.9 


64.3 


65.7 
66.9 
68.0 
69.0 
69.9 
79.7 


9 

8 

a3 ° 
I. 

a4 

3 

2 


co ON - non Panaaan Hh & Ww NHN O 


72.2 
72-5 
72.7 
72.8 
72.8 


1.070 
8°.632 


+0.01 
40.3, 


+0.381 
49''.49 

-0.02 

xOB 
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& Tauri. 
Mag. 3.8 















Ascossion. | ‘on N. ion Ne 
bh m ° UJ ° e 
3 21 |1+59 38 + 925 
8 td Lcd 
Jan. 0.4] 56.60 20.9 40.2 
10.3 | 56.41 79 | 22.4 75 7) 39.7 5 
20.3 [56.17 74} 23.5 77 9! 39.2 5 
30.3 | 55.88 33 24.2 ? ; 38.8 ; 
Feb. 9.3 155-55 aa 244 5 (38-4 | 
19.2 21 24.2 8.0 
202 2 3s 7 5 377 3 
Mar.10.2 37.5 7 
I 
20.1 3137-4 ¢ 
30.1 | 37-4 
Apr. 9.1 37.5 ; 
29.0 2|3b2 4 
May 9.0 ° | 38.9 7 
19.0 ts 39.8 2 
29.0 | 54.30 7.1 40.9 
June 7.9] 54.63 99] 5.6 7 42.1 3? 
17.9] 55-03 "| 4.5" 3] 43.4 73 
27-9] 55-48 45) 3.7 : (44:8 18 
July 7-8] 55-98 ©. | 3-2 3 5 | 46-3 12 
17.8 | 56.51 I . 
wali | 34 247359 
Aug. 6.8[57.62 °°] 4.1 7 51.0 'S 
16.7 1 58.18 ° 5.2 14 rl 52.4 "4 
12 
26.7 | 58.73 ; 6.6 17 53.6 = 
Sept. 5.7 54-7 
15.7 55-6 ? 
25.6 56.3 7 
Oct. 5.6 56.8 5 
5.6 | 57.1 ° 
5:5 57-2 


57.1 
56.9 
56.6 
56.2 


; 55-7 
4 55.2 
54-7 
+0.166 
34''.96 
-0.01 
+0.8 
[Eph 12] 


oS | a ff WN mm 


Right 








Dectina- 
Ascension. tion N 


Right 
Ascension. 
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Declina- 
tion S. 





h m ° e ° , 
3 25 |+1238] 3 28 |— 944 
s " 8 " 
61.15 14.9 47.60 79.3 
61.10 5] 14.6 3147.53 7) 80.4 % 
61.01 9|14.2 4147.43 7°} 81.4 7° 
60.89 * 13.8 4147.30 ° 82.1 7 
60.75 fe 13.4 , 47.16 ; 82.6 ° 
60.60 13.0 47.00 82.9 
60.45 '5|12.7 3146.84 7°} 82.9 ° 
I I 9 
60.31 74/ 12.4 3146.69 *5|82.6 3 
13 2 14 5 
60.18 + 12.2 | 46.55 _ 82.1 3 
60.07 7 12.0 5 46.43 3 81.3 10 
60.00 12.0 46.35 80.3 
59-97 ° 12.1 ; 46-30 5 79.0 - 
59.98 1} 12.4 3146.30 °| 77.4 
60.04 ° 12.9 5146.34 M 75.7 14 
60.15 ts 13.6 ; 46.42 13 73.8 ° 
60.30 14.4 46.55 71.7 
60.49 19) 15.4 1°} 46.73 13] 69.5 2? 
bon 23/106 12 6 21 67 22 
72 36102 13 4 ‘94 4, 33) 
60.98 29 17.9 14 47.18 27 65.1 - 
61.27 31 19.3 14 47-45 29 62.9 30 
61.58 20. . 60. 
8 3? oe TS 18.04 x0 500 
eae 
8 gc 3° ‘7 10 
49.95 29 54-9 7 
49.24 54-2 
49-51 Oy 53.8 
19.99 3 Sat 3 
20 ‘o 7 
50.19 |, 54.8 10 
22 18 
6a 32 3. 13 
50.64 "| 58.3 1° 
50.72 59.8 
50.77 ° 61.3 - 
50.79 62.8 
2 14 
50.77 64.2 
50.72 >| 65.4 *? 
1.015 0.172 
47°.01§ 79''.74 
0.00 +0.0I 
49.2 xOR 
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Mean Solar 
Date. 


Jan. 0.4 
10.3 


20.3 
30.3 
Feb. 9.3 


19.2 
29.2 
Mar.10.2 
20.2 
30.1 


Apr. 9.1 
19.1 
29.0 
May 9.0 
19.0 


29.0 
June 7.9 
17.9 
27-9 
July 7.9 


17.8 
27.8 
Aug. 6.8 
16.7 
26.7 


Sept. 5.7 
15.7 
25.6 

5.6 
15.6 


Oct. 


25.6 
4-5 
14.5 
24.5 
. 4.4 
14.4 
24.4 
34-4 
Sec J, Tan d 
Mean Place 
D’ya, Dw @ 
Dy é, De 4 


Nov. 







APPARENT PLACES OF STARS, 1912. 
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Right 
Ascension. 


Declina- 
tion S. 











8s 
54.71 
54-63 | 
54-51 | 
54-36 1? 
54.20 . 


54.02 
53-85 
53.68 
53-52 
53-39 


53-29 « 
53-23 
53.22 
53-25 3 
53-33 


53-45 
53.62 3 
53-83 

54-07 
54-34 27 


54.63 3 
54-94 

55.26 3 
55-58 
55.89 ; 


56.19 
56.47 
56.73 
56.97 ©" 
57-18 © 13.0 


57-35 __' 14.6 
57-59 
57-61 
57-69 
57-73 ¢ 
57:73 _ 24.6 
57:79 
57-63 
1.078  -0.403 
53°.960 39''.25 
+0.02 
+0.8 


gi 41-7, 


2 32 


30.4 


29.2 
28.2 
27.5 / 
27.1 4 
27.0 













2.34 
2.62 
2.92 
3-23 
3-54 
3.84 


4.13 
4.41 
4.67 
4.91 
5.12 


5°31 
5.46 
5:59 
5.69 
5-75 
5-78 | 
5:77 | 
573 1 Ads 
1.016 -0.177 
1°.929 39''.O1 
+0.01 
+0.8 







27.1 
27.6 9 
28.3 7 
29.3 
es 30.6 
































32.0 
40 

4276 38 | 383 
43.11 °° 37.2 
43.42 >) [39-1 


43.70 24 i 41.1 
44.3 19) 45.1 
44.28 *9 | 47.1 
28 *5 | 47. 
44.38 4149-0 


| 7 
44.42 50.7 
44.41 


1 | 52.2 
44.34 



















7| 53-5 


1.481 
39° .206 





+1.092 
25''.24 
0.04 
+0.8 
{Eph 12] 


+0.02 
+0.2 


0.01 
+0.2 


0.00 
+0.2 
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5 H. Camelop. 7 Tauri. T° Eridani. 
Mag. 4.7 Mag. 3.0 Mag. 4.3 


g* Eridani. 
Mag. 4.2 


Right Declina- Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion N. | Ascension. tion S. 





—23 30 


oe 





7 

3 
2.94 
2.95 é 26.9 74 
3.01 © 


59.88 48.1 14.47 6.6 3.12 
| 46.0 7) 3] 3.28 

60.81 5? | 44.2 7114.90 i 7.4 , 3.48 23 | 10:2 
TBL 3-71 36) 13-60. 


61.43 

69 II 30 
62.12 76 41.6 7 15.47 3 8.9 10) 3°97 29 11.0 24 
62.88 40.9 15.78 9:9 4.26 8.6 
63.68 ©” | 40.7 2116.11 33} 11.0 TTT 4.56 3°| 6.5 77 


64.50 i 40.8 ™|16.45 34| 12.1 124 4.87 3%| 4.8 27 


65.33 2 | 41.4 °1 16.79 34) 13.3 77] 5.19 37] 3.4 14 
83 10 34 13 31 ‘7 10 
66.16 31 42.4 14 17.13 32 14.6 124 5:5° 31 2.4 5 
66.97 43.8 17.45 15.8 5.81 1.9 
67.75 7° | 45.5 '7117.76 3" | 16.9 I] 6.10 79} 1.9 ° 
68.48 73 | 47.6 7'1 18.05 79| 18.0 “T] 6.37 77] 2.4 95 
69.16 o. 50.0 s 18.32 y 19.0 7°] 6.61 “4 3.3 2 
69.77 53 52.6 * | 18.56 “4 19.9 : 6.83 9 4.6 i» 


70.30 55-4 18.78 20.7 7.02 6.2 
7] 7.18 1° 

, Oo} 731 33 

71.31 73 | 64.6 31} 19.26 *3| 22.5 5] 7.40 9} 12.4 7? 
? 41 7.45 > 

4 I 





71.44 70.4 19.40 | | 23.3 7.46 16.8 
71.32 3 73.1 5 19.42 || 23.5 : 7.44 : 18.8 - 
71.09 “° | 75-4 °]19.39 ° | 23.7 7-37 20.6 
3.082 +2.915 1.093 +0.442 1.090 -0.435 1.243 0.739 
63°.045 43''.80 15°.035 1''.34 3°.692  30''.63 9°.698 57''.97 


+0.06 -O.1I +0.01 -0.02 -O.0O1 +0.02 
+0.2 +0.8 +0.2 +0.8 +0.2 +0.8 
[Eph 12] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
& Persei. A Tauri. 6 Reticuli. 
Mean Solar Mag. 4.0 Var. 3.3-4.2 Mag. 4.4 
Date. 
Right Declina- Right Declina- Right Declina- Right Declina- 
ion. tion N. [| Ascension. | _ tion Ascension. tion N. | Ascension. | _ tion S. 
h m ° ‘Th m ° 'l h m °° ‘il nh mf e¢ * 
3 53 [+3532] 3 53 |-1345] 3 55 |+1214] 3 57 |—61 38 
8 ” 8 " 8 " 8 ” 
Jan. 0.4/]15.61 30.7 56.12 29.2 48.72 39.1 23.43 60.4 
10.4 | 15.56 2 31.4 7156.06 °| 30.6 '4448.68 4/38.7 4123.13 3°! 62.6 - 
20.3] 15.46 °° | 31.9 5155.97 2 31.7 "7 | 48.61 a 38.3 *122.78 3 64.3 a 
30.3 | 15.32 " 32.2 ° 55-85 ts 32.6 ; 48.50 - 38.0 ; 22.38 3 65.5 6 
Feb. 9.3] 15-15 (32-3 9155-70 2 | 33-3 5 ee 1g [9777 3477-95 i 3 
19.3 | 14.97 32.1 55.54 33.6 48.22 37-4 21.50 I 
6 
29.2 | 14.78 ‘9 31.7 ; 55.37 33.6 ; 48.07 - 37.1 ° 21.04 *. 65.6 2 
Mar.10.2 [14.59 3 31.2 3 55-20 15 33.3 47-91 15 36.9 20.59 42 64.5 6 
20.2 14-41 15 | 304 9 | 55-25 5 32.8 47-76 : 36.7 | 20-17 ° 62.9 xe 
. 30.1 ]14.26 |» 38 9 5452 32.0 | 147-64 9 - of 19-79 34 8 - 
Pr. 9-1 J 14.15 26. 54-1 30.9 47-55 39. 19.45 59-4 
6 ; 
19.1] 14.09 9127.6 1154.74 "| 29.5 4147.49 2/367 2 [19.18 27 | 55.5 
29.1 | 14.07 4 26.6 9 54-71 5127.9, 47.48 3 37.0 4 18.98 12 | O24 34 
May 9.0] 14.11 10|25°7 g)9473 ¢ 26.0 a 47-51 3 37-4 6 eee 5 49.0 36 
19.0 | 14.21 15 24.9 6154-79 | 24-0 7 147-59 | 38:0 618.81 4 45-4 36 
29.0 | 14.36 24.3 54.89 21.8 47.71 38.8 18.85 41.8 
June 7.9 | 14.56 i 23.9 4 55-04 te 19.5 i 47.88 i 39.7 ° 18.97 . 38.1 7 
17.9 | 14.81 29 23-7 455-23 95 | 17-2 34 48.09 74 40.8 2] 19-27 2 34.6 34 
1 27.9] 15.10 32 23.8 5, | 55-45 56 14.8 23 45-33 27 42.0 13 19-44 34 an 31 
July 7.9]15.42 34 24.0 4 55-71 3,| 12-5 3° 14 .60 29 43.3 13 19.7 40 28.1 ° 
17.8 115.76 24.4 55-99 10.4 48.89 44.6 20.18 25.3 
27.8] 16.12 3°| 25.1 56.28 79! 8.4 7°] 49.20 31 | 45.9 13} 20.62 44 | 23.0 73 
Aug. 6.8 | 16.49 3 25.9 °156.58 3°| 6.7 77] 409.51 3! | 47.2 '3].21.10 49| 21.2 1 
16.8 | 16.87 7 26.9 - 56.89 30 5.3 4 49.83 1 48.5 - 21.60 a 20.0 im 
26.7 | 17.24 37 28.0 57.19 30 4.2 7 50.14 31 49.6 10 22.11 2 19.3 ¢ 
Sept. 5.7 ]17.61 29.2 57-49 3.5 50.45 50.6 22.61 19.2 
15-7 | 17-96 35 | 30.4 °° 157-77 7 3.2 3150.74 78 | 51.5 2123.09 ‘s 19.8 ° 
25.61 18.29 1 [387 , 58.04 © 3.3 51.02 © | 52.1 23-54 77 | 21.0 
Oct. 5.6] 18.60 a 33.1 - 58.29 3.8 ° 51.28 04 52.6 ; 23.95 5 22.8 3 
15-6] 18.88 36 | 04-4 3 58.52 30 | 4°7 gz) 5252 55 | 52:9 5 | 24-30 oe 25.1 2 
25-6119.14 35-7 58.72 5.9 51.74 53.0 24.59 27.8 
Nov. 4.5 | 19.36 +9 37.0 - 58.89 4 7.3 "a 51.93 0 53.0 . 24.80 3 30.9 32 
14-5 119-55 16 | 38-3 5159-03 -| 8-9 | 52-09 13 52.8 7124.93 © | 34-1 33 
D 24.5 19-71 i 39:5 1) 59:14 10.7 452-22 © 52.6 5 24.99 37.4 33 
ec. 4.5 o 7 “e 10 | 99°22 12.5 7 _ g | 52-3 i 497 | 407 32 
14.4] 19.89 4l. 59.25 14.2 52.3 51.9 24.86 43.9 
24.4119.91 7 | 42.6 "3 59.25 °|15.9 a 52.40 : 51.5 *124.68 - 46.7 2° 
34.4119.88 3| 43.4 °[59.21 4) 17.4 5] 52.39 "] 51.1 4] 24.42 7°| 49.2 75 
Sec 5, Tan d 1.229 +0.715 1.030 -0.245 1.023 +0.217 2.106 -1.853 
Mean Place 15*.096 19’'.16 55°.397 29''.73 48°.195 32''.60 20°.864 53''.46 
D’y a, Due +0.02 —0.03 —0.01 +0.01 0.00 -0.01 0.04 +0.06 
Dy 5, Dw 4 +0.2 +0.9 +0.2 +0.9 40.2 +0.9 +0.2 40.9 
{Eph 12) 
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A Tauri. 
Mag. 4.5 






Mean Solar 
ate. 






Right Declina- 


Right Declina- 
Ascension. tion N. 


Ascension. tion N. 


C Persei. 
Mag. 4.0 


Right Declina- 
Ascension. tion N. 


SS | ES | eS 








h m e » 
3 59 |+21 50 
8 oe 
Jan. 0.4 29.95 40.7 | 
10.4 29.91 : 40.7 
20.3 29.83 ~|40.7 ° 
30.3 29.72 - 40.7 . 
Feb. 9.3 29.59 - 40.5 | 
19.3 | 28. 29.43 | 40.2 
29.2 | 28.35 7°|47.2 7129.26 '7| 39.9 3 
Mar. 10.2 | 28.20 ‘9 | 47.1 7129.09 '7| 39.5 4 
20.2 | 28.06 i 47.1 ° 28.94 - 39.1 ; 
30.1 127.93 47.2 3 28.81 1 38.7 1 
Apr. 9.1 127.83 47.5 28.71 P 38.3 
19.1 ]27.77  °| 48.0 y 28.65 °|38.0 3 
29.1 927.75 °|48.6 || 28.64 1137.8 ? 
May 9.0] 27.78 28.67 ; 37.7 : 
19.0 . 28.75 13 37.7 ; 
29.0 28.88 3 | 37:9 
June 8.0 29.06 '°| 38.2 3 
17.9 29.28 77|38.7 9 
27.9 29.53 °9|39-4 ? 
July 7.9 ; 29.81 30 40.2 to 
17.8]29.10 {58.8 30.11 I gt 2 
27.8 | 29.40 3° | 60.3 15} 30.43 37 | 42.2 10 
Aug. 6.8} 29.71 3° | 61.7 '41 30.76 33 | 43.3 7 
16.8 | 30.02 - | 63.0 - 31.10 34 | 44.4 q 
26.7 | 30.33 30 | O47 5 | 31-43 32 145-5 - 
Sept. 5.7130.63 | 65.0 31.75 |4 
15.7 | 30.92 79! 65.7 7] 32.06 31 | 47.6 1° 
25.7131.19 77 '66.2 5432.36 3° 148.5 9 
Oct. 5.6 | 2132.64 78! 49.3 8 
“15.6 °132.90 7°! soo 7 
; I | 2 7" 23! 6 
25.6 | 31.89 ; | 66.2 33-13 50.6 
Nov. 4.5 | 32.08 “9165.8 ; 33-33 721511 5 
14.5 | 32.24 1°! 65.2 5 | 33-5! ; 51.5 4 
24.5 | 32.37 '> 64.6 >| 33.65 q 51.8 3 
Dec. 4.5 | 32.46 2 | 63.9 ; 33.76 7,1 521 ° 


14.4]32.52 —, 63.1 , 33.83 31 52:3 ; 

24.4 | 32.54 5 | 02-4 , 33.86 | 52-5 5 

34-4]32-52 © 161.7 °/33-85 52-5 
Sec J, Tan 5 1.005 +0.101 1.077  +0.401 
Mean Place 28°.433 44°'.90 _29°.423 32''.00 





D’y a, Dw @ 0.00 0.00 +0.01 —O.01 
Dy 6, Dw d +0.2 +0.9 +0.2 +0.9 
[Eph 12] 


h m e ¢ 

4 2 |+47 28 

: . 
16.79 | 155-9, 


16.72 ’| 57.2 73 
16.59 “3 58.3 *7 
16.42 "7 | 59.0 
16.21 3 59-4 


15.98 | 4 | 59-4 
1578 24] 3 
15.27 23 278 

° 19 5 . 
15.08 56.5 


14.82 50.7 - 
14.91 ie 13 
15.07 | 47.9 
15.29 °* | 46.8 _ 
15-57 32 45.9 6 
15.89 75 (45°3 4 
16.25 40 44.9 | 
16.65 5 44.8 3 
17.07 3/45: 4 
17-59 4145-4 4 
17.94 4 | 46 I 9 
18.38 43 | 47.0 .° 
18.81 | 48 I 13 
19.62 | 50.9 16 
19.99 ° 52-5 50 
20.34 311 94-2 4g 
20.65 . | 56.0 
8 
20.93 * 57.8 
21.16 ~ 59.7 9 
19 | 19 
21.35 1,161.6 13 
21.48 63.4 17 
21.56 | |65.1 1 
21.59 2 |66.7 14 
21.554) 68.1 | 
1.480. +1.091 
168.110 42''.36 
+0.03 0.04 
+0.2 +0.9 


28.57 
28.46 : ; 
28.32 16 


28.16 
27.98 18 
27.81 17 
27.65 %° 
27.51 " 


I 
27.40 
27.33 
27.31 
27.34 , 
27.41 13 


27.54 
27.72 
27.94 
28.19 i 
28.48 31 


28.79 
29.12 
29.46 34 
29.80 oe 
O.1 
30.14 34 
30.48 
30.80 3? 
31.11 
31.40 
31.67 25 


31.92 
32.14 7? 
32.33 - 
32.48 ° 
32.60 3 

32.68 
32.71 3 

32.71 
1.115 
28°.132 


+0.0O1 
+0.2 





+2615 
16.9 
17.2 
17.4 
17.4 
17.4 


17.2 
16.9 
16.5 
16.0 
15-5 
15.0 
14.4 
13.9 
13.6 
13-3 
13.2 
13.3 
13.6 
14.0 
14.6 


15.3 
16.1 
17.0 
18.0 
19.1 


20.1 
21.1 
22.1 
23.0 
23.9 


24.7 
25.4 
26.0 
26.6 
27.1 


w © OO ww we 


mm GF & tn CfA mtn tn mh G 


Oo oO oC ~— Am GQ om 


-— 


Pan Fo ~~ mm nu? 


27.6 
28.0 
28.4 ° 


+0.493 
7' é 32 


—0.02 
+0.9 


Mean Solar 
Date. 


. Jan. 0.4 


Se ede Meets oe a Tdi 


10.4 
20.3 


30.3 
Feb. 9.3 
19.3 
29.2 
Mar.10.2 


20.2 
30.2 


' Apr. 9.1 


19.1 
29.1 


_ May 9.0 


19.0 


29.0 


June 8.0 


17-9 
27-9 


July 7.9 


17.9 
27.8 
Aug. 6.8 
16.8 
26.7 


Sept. 5.7 
15.7 
25.7 

5.6 
15.6 


Oct. 


25.6 
Nov. 4.6 
14.5 
24.5 
Dec. 4.5 


14.4 


24.4 
34.4 


Sec 6, Tan d 
Mean Place 
D’ya, De a 
Dy 6, Du d 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


o' Eridani. 
Mag. 4.1 


Right 
Ascension. 


5 
> | 53:4 


79 | 39.7 


° | 35-5 


Declina- 
tion S. 





—- 7 3 
56.3 
57-5 | 
58.5 


59-4 
60.0 


60.4 
60.6 
60.5 
60.2 
59.6 


58.8 


57.8 
56.6 


55-1 


12 
oO 


- AO 


co A® mm NK 


51.5 
49.6 
47.6 
45.6 
43-5 


41.5 
38.0 
36.6 


34-7 


9 | 34.3 


4 
34.2 ; 
34.5 3 

9 


1 35.1 


36.0 
37.1 
38.4 °3 
39.8 "4 


9} 41.2 19 
5/483 15 


42.8 


2 14 
2 
2 44 


45.5 °3 


0.124 
58°’ .86 


0.00 
+0.9 


yt Tauri. 
Mag. 4.3 


Right 
Ascension. 


h m 

4 10 

8 
45-87 
45-54 
45-7 
45.68 3 
45-55 5° 


45.40 
45.24 7° 


44.79 

44.94 °° 
45-13 0° 
45.36 i 
45.61 38 


45.89 

46.19 3° 
46.50 3% 
46.81 st 
47.12 30 


47.42 
47.72 %0 
48.00 
48.26 7 


25 
48.51 23 
48.74 
48.94 7° 
49.11 °7 


49.25 4/4 


49.36 - 
49.43 
49.47 
49.47 


1.012 
45°.266 


0.00 
+0.2 


3127.0 


4 
38.8 
° |) 38.2 


Declina- 
tion N. 


+ 840 
27.5 


26.5 
26.0 
25.6 


25-3 
25.1 
24.9 
24.8 
24.9 
25.1 
25-4 
25.8 
26.4 
27.2 


N =m mw BH WY wh a a wT 


oOo OAD Ww 


28.1 
29.2 
30.4 
31.7 
33.0 


34-4 
35.8 
37-2 
38.4 
39-5 


40.4 
41.1 
41.6 
41.9 
41.9 
41.8 
41.5 


AI.I 
0.6 


40.0 


39-4 


0.154 
21''.58 
0.00 
+0.9 
(Eph x2] 


& Horologii. 
Mag. 3.8 


Right 
Ascension. 


h m 
4 II 
8 
6.56 
6.43 
6.26 
6.05 
5.81 


5-56 
5-30 
5-04 
4-79 

23 
4-56 20 


4.36 

4.21 19 
4.10 7 
4.05 > 
4.05 


4.11 
4.22 
4-39 
4.60 
4.86 


5:15 
5-47 
5.82 
6.18 


6.54 


6.89 
7-23 
7.56 
7.86 
8.13 


8.37 
8.57 
8.72 
8.83 
8.88 ° 


8.88 4 
8.84 
8.74 Io 


1.356 


13 
17 
21 
24 
25 


26 
26 
25 


Declina- 
tion S. 





— 42 30 


29.0 
31.7 77 
34.2 79 


0.917 


5°.135 40''.38 


0.02 
+0.2 


+0.03 
+0.9 


323 


& Reticuli. 
Mag. 3.4 


Right 
Ascension. 


h m 
4 13 
8 
20.00 | | 
19.71 
19.36 35 
18.95 *! 


91 18.50 45 
4 47 


18.03 
17.55 4) 
17.07 * 
16.61 a2 
16.1 

9 37 


15.82 

15.51 37 
15.27 74 
15.10 9 
15.01 9 


15.01 
15.10 9 
15.27 *7 
15.52 3 
15.84 38 


16.22 
16.66 a 
17.13 
17.63 °° 
18.15 97 
§2 


18.67 
19.18 97 
19.65 47 
20.09 
20.48 39 
32 


20.80 
21.05 
21.22 ' 
21.30 8 
21.30 ° 
9 
21.21 
21.04 *7 
20.80 74 


2.180 
17°.247 


0.05 
40.2 


Declina- 
tion S. 





—62 4I 


43.8 
46.2 74 
48.1 79 
49.5 "4 
O. 
5 ; 3 
50. 
50.3 > 









































€ Tauri. 


Mag. 


Right 


h gs 

4 23 

: 
29.21 
29.19 ? 
29.13 © 
29.04 - 
28.91 5 
28.76 
28.60 i 
28.43 
28.27 1° 
28.13 *4 

II 


28.02 

27-94 4 
27.90 ¥ 
27.91 6 
27-97 10 


28.07 
28.22 '5 


28.41 *9 
28.64 . 
28.90 38 
29.18 

29.48 3° 
29.80 3? 
30.13 
30.46 32 


30.78 
31.09 3° 
31.39 3° 
31.68 
31.95 37 
32.20 


23 
32.43 

32.63 7° 
32.79 °° 


32.92 


33.01 
33-07 
33.08 


6 


1.058 
28°.583 
+0.01 
+0.2 


324 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
v® Eridani. 
Mean Solar Mag. 4.1 
ate. 
Right | Declina- Right | Declina- Right | Declina- 
Ascension. Ascension. | tion N. [| Ascension. | _ tion S. 
h m h m >! h m > 
4 14 4 17 |+1720] 4 20 |—3412 
s 8 ” s ” 
Jan. 0.4] 47.62 52.08 20.5 45.06 76.6 
10.4 | 47.59 ° 52.06 . 20.4 , 44.98 13 78.7 - 
20.3 47.53 9 , | 52-00 10 | 20-2 ; 44.85 6 80.5 14 
Fet 30.3 47-44 13 3 ae 13 8 | 44-99 19 Boe 10 
ed. 9-3 147-3 15 3 51.77 15 99 444-50 22 | 97-9 5 
19.3 | 47.16 51.62 19.6 44.28 83.4 
6 6 
u 29.2 47-00 4 : 51.46 6 19.4 ; 44.05 3 83.5 ; 
ar.10.2 | 46.83 ts | 51-30 1g | 19+ 3 43.83 - 83.1 5 
20.2 | 46.68 13 ; 51.14 14 18.8 43.61 30 82.2 13 
30.2 | 46.55 n : 51.00 YT 18.6 ; 43.41 17 80.9 6 
Apr. 9.1 | 46.44 7 ° 50.89 18.5 | 43-24 79:3 0, 
19.1 | 46.37 3 ; 50.82 18.4 [43-0 77.3 33 
29.1 | 46.34 | 50-79 18.3 | 43-02 75-0 7 
May 9.0 | 46.35 6 4 50.80 6 18.4 3 42.97 72.4 7, 
19.0 | 46.41 - 5 50.86 18.7 r 42.98 6 69.6 30 
29.0 | 46.52 50.97 19.1 43.04 66.6 
June 8.0] 46.68 7° 7151.12 "| 19.6 5143.15 | 63.5 3! 
17.9 | 46.87 ™9165.0 ®151.31 '9| 20.3. 7143.30 15 | 60.4 3! 
27.9 | 47.10 . 2 51.54 io 21.2 2 43.50 4 57-4 3° 
July 7.9 | 47.36 °° | 67.0 | | 51.80 39 | 22:2 10) 43°74 98 | 54-5 
17.9 | 47.65 52.09 23.2 44.02 51.8 
27.8] 47.95 a 120] 52-40 5.) 24.2 17] 44.32 i. 49.4 °4 
Aug. 6.8 | 48.27 5 | 70-4 _ 52.72 42 25.3 44.63 32 47.4 - 
16.8 | 48.59 53-04 27 | 26.3 44-95 5) | 45-9 
26.7 | 48.91 9 53.36 2 27.3 °° 45.28 44.8 - 
Sept. 5.7 149.22 31 53-68 31 28.2 3 45.61 32 44.2 
15-7 | 49-53 53-99 29.0 | 145-93 44.1 
25.7 | 49-82 “7 | 74.9 7154.29 2° | 20.7 7146.24 0 44.6 > 
Oct. 5.6] 50.10 56 54:57 56 | 30-3 ; 46.53 5G 45.6 6 
15.6 | 50.36 33) 75:7 54-83 34 [307 3 46.79 33 | 47°? 36 
25.6] 50.59 - 75:9 55-07 ,,| 31-0 |] 47.02 || 49.2 ; 
Nov. 4.6 | 50.80 ; 55.29 ~~ | 31.1 47.22 51.5 73 
14-5 1 50-99 1975-9 1155-48 12] 31.2 0147-39 17 | 54.1 ° 
24.5 | 51.14 _ 75.8 55.64 13 31.2 0 47.51 3 56.8 3 
Dec. 4.5] 51.26 0) 75-7 | |55-77 g | 3% [47-59 59.6 7 
14.4 151.34 4 75.5 55.85 4 | 32° ; 47.62 ; 62.3 36 
24.4151.38 © 175-2 °155-89 7130.9 |] 47-61 || 64.9 > 
— _34-4951-38 175.0 § 155-90 | 30-7 [47-55 | 67.3 
Sec J, Tan 6 1.037. +0.276 1.048  +0.312 1.209 -0.680 
Mean Place | 47°.020 57’’.09 51°.471 12''.71 43°.874 74''.82 
D’y a, Dw a +0.01 0.01 +0.01 —-O.01 —0.02 +0.02 
Dy 6, Du d +0.2 +0.9 +0. 2 +0.9 +0.2 +0.9 


[Eph 12] 


13) on, 
9 | 27-7 


3-6 


Declina- 
tion N. 





+18 59 
17.8 
17.8 
17-7 
17.6 
17-4 


17.2 j 
17.0 
16.8 
16.5 
16.2 


we we = =~ (=) 
o. aid 


eo G& Ge ww ww 


16.0 
15.8 
15.7 
15.8 
15.9 


16.2 
16.6 
17.2 
17.9 
18.8 


19.7 
20.6 
21.6 
22.6 


23-5 


24.4 
25.2 
25-9 
26.5 
27.0 


QO > Qo - = 


oD woos! 


~~ 
o 


An~r wo © O 


fon CN 


27-3 
27-5 
27.6 
27-7 


oO (e) ee 


27-7 
27-7 
27.6 


fo) 


+0.344 
9'’.68 


0.01 
+0.9 
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326 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





& Doradus 83 Eridani T Tauri. 
Mag. 3. ; Groom . 
Mean Solar ag. 3.5 Mag. 4.0 Mag. 4.3 Mane e48 
Right | Declina- Right | Declina- ——————“_—__— 
Ascension. | tion S. | Ascension. ¢fon S. Ascension. Declina- Right Declins- | 
h ™m ° bh m e * bh m ° Te 
—_— h e : 
+ 32 55 13] 4 34 |—1428] 4 36 |+2247] 4 36 +75 46 
: . 
an. 0. s ” 8 
J 104 hah 19 39 26 9.78 3 29.1 6 58.38 28.7 [61.22 73.0 
20.4 7.35 74| 44.3 72 9.68 7 32.1 14 5537 28.9 *|60.98 7475.6 § 
0.21 7.06 29146.0'71 0.67! 58.32 >| 29.0 "160.58 4% 78.074 - 
Feb. 9 ° 7-06 33 40.0 12 9:57 ta 33.2 7*1 58.23 9] 29.0 ° 60.05 53 oa 19 
3] 6.73 33 | 47-2 6] 9-43 26 | 34-1 97 58.11 - 29.0 "159.40 ©5| 81.3 
19.3 | 6.37 8 ° 73 9 
29.3] 6.00 37 +78 ° oo 17| 35.0 57-96 | | 29.0 158.67 _ | 82.2 
Mar.10.2 | 5.62 3°/ 47.3 5 57:79 5157-89 3 82.5 | 
20.21 5.25 37 | 46.3 '° 17 57-11 82.3 
30.2 a 34 14.8 15 8.75 16 34.6 57-45 te 28.3 3 56.35 7 81.5 8 
A 30 |? oo] 259 13) 33-9 15] 57-3? 53 28.0 ° 55.66 ©) 80.3 2 
pr. 9.1} 4.61 2.8 . 59 17 
19.1 | 4.35 26 40.4 24 40 10 32-9 12 57-17 9 27-7 3 55-07 | 78.6 
29.13 415 20 37 6 28 BS 7 31.7 15 57.08: 5 27-4 54.60 47 76.5 21 
May 9.1] 401 ™/3453"| 8.26 3/285 '7[s7.03 °| 26 2 [54-27 5) 74-1 
19. . 7 > 33 2 " . 20.9 54.10 1.57 
9.0] 3-94 5] 31-2 3 8.28 , | 26.6 3 57.08 26.8 ‘154.10 68 6 
9 ° 17 26 


| 
24.5 57.17 26.8 154.27 | 66 


June 8.0 3:94 6) 27-8 35 8.35 | 3 

-O} 4.00 24. 8.46 TT: 23 I | 
18.0] 4.13 %3 me 35 5.46 ts 22.2 23 | 57-33 a 27.0 : 54.60 331 63.7 76 
27.91 4.33 7°! 17.4 34 8 80 19 | 76 23 373° 22 | 27:3 4 55-09 6, 61.3 “ 
July 7.9] 4.59 7°) 14.2 3? 9.02 ?? : 15.3 73 7.9 25 384 6] 55°77 55 59? , 
31) 30 25 5, | 57:97 53 | 28:3 156.47 7? 57.3? 
17.9] 4.90 -TI.2 9.27 13.1 8.2 7 86, 15 

27.8 5-25 35 | 8.6 26 27 | *- 20 99-25 I 29.0 57-33 l 55.8 
Aug. 68) 26, 39! 64221 9.8329, 9.3 8 58.56 37 | 29:7 2158.28 95 54.7 1 
16.8 6.05 41 | 47 17 a 30. 3 15 59. 30.5 59.30 102) 53.9 8 
. 13 | 7.8 59.21 33 I 8 60 107, 4 

26.8] 6.48 43/1 3.6 |10.44 3! i 33 | 32°3 g} 0037 1,5, 53-5 
5 44 30. 6.7 7 59.54 33 32.1 8 61.46 ie 53.6 




















Sept. 5.7] 6.92 3.1 10 
74 6.0 8 

157] 735 $8) 32 tfir0y72! $6 t]eo20%| 336 Z]es0s Seo 
5:71 7-7 4.0 11.32 79 6 16 32 " 7120 .> 107 22 

Oct. 5.7 8 14 38 5 14 27 | 3: 0.§2 34-3 64.72 7 56.3 13 

4 Il, 61 3 30 6 ! 

15.6 8.49 35 | 7.3 19 i184 25 70 9 0.82 29 34-9 5 65.74 102 57-9 r0 

6\8 30 25 23. 9 -Il 35-4 4 66.69 3 59.9 20 

25.6] 8.79 9.8 _|12.07 i 8. | 73 

won 295] 22, 2Boaf 2% oe) 82 al taRanl 8 SSE 1 22 
14.5 9.23 9 | 15.7 31 12.46 18 tl. 18 , 21 . 3 32 6 4. 

D 24.5] 9.36 3 19.0 5 12 61 TS | 33 19 Cron 18 se 2 6.0) s2 67° 0 
ec. 4.5] 9.42 7122.3 33] 12.72 1) 19] 6, | 70. 

a 42 ; 354 12:72 g 153.30 62.16 ~ 36.9 : 69.85 36 73.7 3 

, 9-41 25. 12.80 /17 6 I 
24.41 9.33 8 31 3, 17:3 19] 2-27 1 | 37-1 1470-05 | 76.8 

4-4] 9.33 | 28.7 3") 12.83 19.2 19} 62.34 7! 37.3 2} 70.09 ‘ 79.7 *° 

2 


° 
3 I 
28.8 
8.92 +” | 35.0 , 57.62 17 | 28.6 
7 
Oo 


, 18 75! 29 , 
34.4] 9.1 | 31.6 “9712.82 *: 20.9 '7}62.36 *| 37.5 7] 69.95 4) 82.5 











1.033 0.258 1.085  +0.420 4.072 +3.948 






Sec 6, Tan d 1.753  —1.440 
Mean Place 5°.636 36''.30 8°.919 31''.27 57°.699 19''.97 §8°.270 §7''.50 
pve Dus 0.03 10.03 -0.01 +0.01 +0.01 -O.01 +0.10 “09 
, . 9 +0.1 +0.9 +0.1 +0.9 +0.1 +0.9 
{Eph 12] 
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& Coeli. 4 Camelop. / Eridani. x® Orionis. 

Mean Solar Mag. 4.5 Mag. 5.4 Mag. 4.2 Mag. 3.3 
Right Declina- Right Declina- Right Declina- Right Declina- 
ion. | tion S. [| Ascension. | tion N. [| Ascension. | tion S. Ascension. |_ tion N. 
bh m °° h m o ' h om °° h m _ ' 
4 37 |-42 1 4 40 + 56 36 4 41 |— 324] 4 45 + 648 

8 ” 8 8 “ 
Jan. 0.41 44.95 55-5 24 4I. ‘26 4 20.7 i 6.87 ; 50.6 4.43 3 36.6 7 
10.4 | 44.85 7° 15 |92°9 a4 | 44:22 23 22.6 6.85 5 51.7 1° 4-43 1135-9 © 
20.4} 44-70 | 60.0 © 41.10 24.3 ° ; 6.80 52.7 4:39 9|/35:3 ¢ 
30.3 | 44.51 : 61.7 7 40.91 y 25.6 3 6.71 2 53-6 ° 4.31 0/347 ¢ 
Feb. 9.3 44.29 ° 62.9 *? 7 | 40-97 ; 26.6 6 6.59 - 54.3 5 | 4:19 14 34.2 3 

19.3 | 44.04 | 63.6. 40.39 | 27.2 6.44 | 54.8 4.05 33-9 
29.3 | 43-78 7°| 63.8 7] 40.08 3'| 27.3 ‘| 6.28 '°|55.0 7] 3.90 '5/33.7 ? 
2 2 I I I I 
Mar.10.2 | 43.51 7 63.5 39.76 3? | 27.1 a] 6-12 - 55-1 '| 3-73 i 33-6 © 

20.2 | 43.24 °7| 62.7 139.45 3) | 26.5 5:95. |55-0 |} 3.57 . | 33-6 
41 3.43 (4/337 * 
3. 24 13 68 I 6 12 2 

Apr. 9.1 142.78 | | 59. 38.93 | 24-2 5. 54.0 |] 3.31 33-9 
19.1 42.60 ° 18 | $98 38.75 | | 22° - 5.58 - 53-3 ne 3.22 34.3 ; 
29.1 | 42.47 * 5 509 27 38.63 20.8 8 5-52, | 52.3 _ 3.16 3 34.8 - 
May 9.1 142.38 7 | 52.7 (7 | 38.59 41 19.0 ro) 35° 3 [SEE 3] S14 5/354 5 
19.0] 42.35 ° 49-7 ° | 38-63 4] 17-1 18 T 5-53 7 (49:8 eo | 317 3 | 362 1° 


29.0] 42.37 . 46.5 38.75 


June 8.0] 42.45 ~ | 43.2 93] 38.94 6 


15-3 15 5.60 48.3 © 3.25 37.2 
13.5 | 5-71 | 46.6 3-37 1. | 38-3 
11.9 5-87 | 44:8 13] 3:53 |, | 39-5 
10.5 '*] 6.06 *9 | 43.0 3) 3:72 9 | 40.7 
9.4 *] 6.28 771 41.2 T° I 3.95 73] 42.0 13 


18.0 | 42.58 : 40.0 ° 39.20 * 
27.91 42.76 ©” | 36.8 3° | 39.53 3 


July 7.9} 42.99 °° | 33.7 - 39.92 9 


17.9 | 43.26 "| 30.8 40. 35 
278 43.56 3° | 28.2 27°] 40.82 47 
Aug. 6.8 | 43.88 37 | 26.1 7* | 41.32 5° 
16.8 | 44.22 94] 24.4 77] 41.84 5? 
26.8 | 44. 57 5 °° 23.2 


8.5 6.53 __ | 39-4 4.20 || 43-4 
| 6.80 27 | 37.7 17) 4.48 201 44-7 13 

7-6 =| 7:09 29 36.2 13 4.78 45-9 

gs 7.38 6 | 34:9 Y 5.08 5 10 
9 3 7.68 © 33.8 5.38 3°| 48.0 


7.98 33.0 5.69 48.8 


42. 36° > 


30.2 | 42.99 * ° 61. 50 39.17 78 | 25.5 7°] 5.80 » 54.6 
Sept. 5.7 | 44. 93 22.6 42. 88 | 85 








6 
15.7 | 45.28 39 | 22.5 7143. 4027! 9.4 2] 8.28 35 | 32-5 21 5-99 2°] 49.4 
25.7 145.62 94| 23.0 5] 43.91 5 1o8 ITT 8.56 73 | 32°3 6.29 > 49.7 ° 
Oct. 5.7] 45-94 ° i 24.1 - 44.40 : 11.8 5 8.84 *- | 32-5 : 6.57 7 49.8 | 
15.6 | 46.23 79| 25.8 44.86 | 13.3 9.10 33.0 6.84 49.7 
3 21 23 8 25 3 
25-6] 46.49 |27.9 145. 29 15.1 9-33 __ | 33.8 7.09 49.4 
Nov. 4.6 | 46.72 “3 30.4 ° 45.68 3 9) 17.0 19 9.55 9 34.8 i” 7.32 3 48.9 , 
14.5 | 46.91 2 33.2 7 46.02 3 19.1 7" 9.74 (2 | 36.0 13) 7°52 a 48.2 ; 
24.5 | 47.04 *3 | 36.2 3° | 46.30 ° 3542 9.90 ©” | 37-3 1917-70 © 147-5 2 
Dec. 4.5 | 47.12 , 39-3 3 46. 52 * 23.4 -° | 10.03 9 38.7 ta 7.84 a 46.7 9 
14.5 147.16 42.4 46. 67 25.6 10.12 40.1 7.94 45.8 
24.4147.15 "145.3 °° 46.75 2% 27.7 °° 10.18» 4r.4 19 8.01 7145.0 ° 
34-4147.08 7| 47.9 7°] 46.74 *|29.7 7° 10.19 *| 42.7 “S$ 8.04 3} 44.3 7 
Sec 5, Tan d 1.346 -0.901 1.817 +1.517 1.002 -0.060 1.007. +0.1I19 
Mean Place] 43°.476 53''.94 40°.078 =7'’.16 6°.098 54''.83 3°.706 30''.50 
D’y 2, Dea -0.02 +0.02 +0.04 -0.03 0.00 0.00 0.00 0.00 
Dy 4, Du d +0.1 +0.9 +0.1 +0.9 40.1 40.9 sO1 LOH 


(Eph 12} 














(Eph 12] 








328 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
9 Camelop. ? Tauri. *x* Orionis. 2 Aurige. 
Mean Solar Mag. 4.4 Mag. 5.1 Mag. 3.9 Mag. 2.9 
Date. 
Aseatsion, | ton No tion N. | Ascession. | ‘ton N. | Ascefaion. | ‘then I 
h m ° h h m °° h m . ' 
4 45 |+6611 4 46 +18 41 4 49 |+ 217] 4 51% |+33 1 
8 wn 8 ” 8 @ 
an. O.4]1 6 14.1 2 oO. . 
J 104 36 to 269 ; 7 18 1 oe i076 4 oo = er soa! 
. . e 5 
50.4 | 18:95 27|Sa7 7] anos *) 380°] 064 */S45 7/165 9| Sess 
Feb. 9.3 |18. 552 - 62.0 " 13.94 ' 34.9 40. 53 | 53.0 ; 16.16 , 51.8 2 3 
19.3 | 18.1 62.8 I 80 8 oO. . 
208 17. 14 ts 63.1 ; y. 64 : 74.6 . 40.23 : a 3 a e 2 
Mar. 10.2 |.17.2 62. I . ,06 2 ' 
20.2 6. 8; 44 622 7 3. 3 17 342 2 30.90 16 232 ° te 62 1 19 519 
30.2 | 16.40 ‘ 61.1 - 13.15 | - 34.0 ° 39.75 i 52.4 ‘ 15.26 i 51. 1; 
Apr. 9.2 116.0 . 13.02 . 6 . . 
Pr our | 1:78 27|o80 7lrz05 9] as8 ‘[ 3052 [e395 S[reoo t| 298! 
29.1 115.59 *9| 56.0 7° 12.88 5 33.7 1139.46 ° sto 7 iv 7 ae 
May 9.1] 15.50 9|53.8 77]12.87 "| 33.7 °139.44 7|54.9 9 14.08 4847 
19.0] 15.52 23 3 8 "130. 2/205 liso 3| fo7 7 
O17 15.5 51-5 33] 12-90 3) 33-5 , 39-46 7|55°9 yo] 14:94 3 47-7 ¢ 
29.0] 15. 64 49.2 12.98 34.1 39.53 57.1 15.02 a 
June 8.0] 15.86 ; 47.0 .. 13.11 171 34.5 : 39.64 - 58.4 *3 Te, 16 *4 466 ; 
; ; ; I 14 19 
mofiesta 2 afin |e] 2 2 335) te 
yee 58 7, [43-2 16] 13-49 2. 35: $139.9 3.3 15.5 7 46.0 | 
July 7.9]17.06 55 41.6 13 13. 73 5 36.3 3 | 40-20 5 62.9 ts 15. 85 | 45.9 | 
17.9 117.61 40.3 14.00 | 37.1 40.45 64.4 16. ts 46.0 
60 10 8 27 15 32 2 
Aug. 68| 18.86 | 387° ren 3.8 9] 41.00 28| 6p-2 13] 16.8 34] 46g 3 
16.81 19.54 °° 38.4 3114.92 3 39.7 9 41.30 3° 68. T2071 y 3 5 
6.8 69|~o. 1 “8 30 4 V0 755 3 47-0 6 
26.8 | 20.23 |” 38.5 4 15. 24° * 1 40.5 7 41.60 301 094 3 | 27: 53 | | 47.6 6 
Sept. 5.7 | 20.93 38.9 15. 56 | 41.2 _]41.90 _, 70.2 17. 89 48.2 
15.7 | 21.62 9139.7 ° 81 15.88 of 41.8 : 42. 20 25 70.7 >) 18.25 3©| 48.9 7 
25.7 | 22.30 >” | 40.8 "* 116. 19° ° 42.4 "142.49 72'70.9 7118.60 35! 49.6 ? 
Oct. 5.7 } 22. a 42.2 a 16.49 9° 42.8 4] 42.77 7 28 , 708 7118.94 341 50.3 / 
15.6 | 23. 56 | 43-9 ° 7 16.78 ° 43.1 ° 43. 04° 70.5 : 19.26 30 51.1 , 
25.6 | 24. 13. 45-9 17.05 |, 43-2 .2 0.0 19.56 1.8 
Nov. 4.6] 24.64 ot I 4 17.29 a 43.3 ay. 52° 3 , 70° ; TO, 34? . a 6 ° 
14. 8 , 
oe OS. Ae 37 7/25 26 a O 19 | 433 fe) 43: BP 8 4 10 20.09 22 53-4 8 
> +e 8 3-3 6143-9 7-4 | 20.31 90 | 54-2 4 
ec. 4.5 125.73 19 | 95 26 17.85 > 43-3 | 44.05 | 5 06:3 1,4 20-49 | 55-9 5 
14.5 | 25.92 8. 17. . 2 6 
45 ]592 a SEH aol 297 7 $87 [tS g 52 [2059 | 55 
34-4] 25.98 7+ 63.4 4} 18.07 9. 43.0 "|44.23 * 63.1"! [20.75 3 57.3 7 
Sec J, Tan d 2.478  +2.267 1.056 +40.338 I.00I  +0.040 1.193 +0.650 
Mean Place 17 *.698 40".25 _ _13°.473 27''.14 40°.009 50''.56 15°.637 39''.46 
D’ya, Dw a +0.06 -0.05 +0.01 -0.01 | 0.00 0.00 +0.02 0.01 
Dy 6, Dw J +0.1 +0.9 +0. 1 +0.9 +0.1 +1.0 +0.1 +1.0 


“vs 


Mean Solar 
Date. 


Jan. 0.4 
10.4 
20.4 
30.3 

Feb. 9.3 


19.3 
29.3 
Mar.10.2 
20.2 
30.2 


Apr. 9.2 
19.1 
29.1 
May 9.1 
19.0 


29.0 
June 8.0 
18.0 
27-9 
July 7.9 


17-9 
27-9 
Aug. 6.8 
16.8 
26.8 


Sept. 5.7 
15.7 
25.7 

Oct. 5.7 
15.6 


25.6 
Nov. 4.6 
14.6 
24.5 
Dec. 4.5 


14.5 

24.4 

34-4 
Sec 5, Tan d 
Mean Place 
Dy a, Due 
Dy 5, De 5 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


fi Camelop. 
Mag. 4.2 


Right Declina- 
Ascension. tion N. 





h m 


4 55 |+6018 


66.7 


8 
36.52 
68.8 7" 


36.48 + 
36.36 *? 
36.16 6 72.3 
35-90 °° 173-5 ‘5 


35-59 
35.25 34 
34-89 3 

34-54 3° 
34.21 i 73.3 


33-92 

33-69 °° 
33-54 3 
33.46 ' 66.8 
33-47 64.7 


33.56 3 62.7 
33-74 |, | 60.8 

00 .O 
34.33 10 373 
34-73 45 55:8 


35.18 54.6 
35.68 >° | 53.8 
36.21 93 | 53.2 
36.77 5 52.9 
37-34 52 | 52.9 


37-92 | 53-2 
38.50 5° | 53.9 
39.07 97 | 54.8 9 
39.62 5° | 56.0 1? 
52 14 
40.14 °° | 57-4 


17 
40.63 59.1 
41.08 45 | 61.0 19 
41.48 *° | 63.1 77 
41.81 33 | 65.3 77 
42.07 to 67.6 4 
70.0 


42.26 - ; 
42.37 *'|72.3 °° 
74.5 


42.39 
41.755 


2.019 


72.1 
70.6 
68.8 


17 
15 
12 


8 


6 
3 
oO 
3 
7 


35°.048 53''.44 


+0.05 
+0.1 


-0.03 
+1.0 








© Aurige. C Aurigss. 
Var. 3.0-4.5 Mag. 3.9 
Right Declina- Right Declina- 
Ascension. | tion N. || Ascension. | tion N. 
h m o ' h m >! 
4 55 |+43 41] 4 56 |+40 56 
8 ” 8 ” 
40.06 49.9 20.36 65.2 
40.06 °| 51.3 '4120.36 °| 66.4 7? 
40.00 °| 52.4 "*] 20.31 °| 67.4 7° 
39.89 6 53-3 220.21 i” 68.2 , 
39-73 5, | 54-0 : 20.06 - 68.8 4 
39-54. |54-5 _] 19.88 | 69.2 
22 2 2!I 2 
Besley [genes 
38.86 23 -42 4119.23 2? 600 3 
86 2I 6 6 20 68. 6 
38.65 75/536 0119.03 7° /68.4 § 
38.39 “| 31.6 11873 "3/666 1 
38.24 9150.4 77118.64 9165.6 *° 
38.21 3] 49.2 7418.61 3 64.5 _ 
8.24 3] 48.0 '7}18.64 31|63.4 77 
38.24 2 | 48.0 1°] 18.64 2 | 63-4 0 
38.47 4 | 45-7 118.87 4/614 "2 
38.67 2°| 44.7 191 19.06 19|60.6 8 
38.92 °° | 43.8 2119.30 °4| 59.9 7 
39.22 i 43.1 i 19.59 3: 59.4 ; 
39.91 39| 42.5 7120.26 35| cB 2 
40.30 39| 42.5 °] 20.63 37| 58.9 ° 
40.70 4°] 42.6 *}21.02 39| 59.1 ? 
41 3 40 4 
4U1r 42.9 2121.42 159.5 6 
I. . 21.81 60.0 
qto4 41 tad 7122.20 39} 60.6 ° 
42.34 4°| 44.9 2] 22.59 391 61.3 7 
42.73 391 45.8 9} 22.97 35|62.2 9 
43.11 3° | 46.8 1°] 23.33 3°] 63.2 1° 
35 ae 34 10 
43.46 47-9 23.67 64.2 
32 12 31 II 
1377 29| tog 13 | 20.56 28 | 6o4 1 
44.32 751 51.8 '4] 24.51 25| 67.6 ! 
21 14 20 3. 13 
44.53 10 |53-2 141 24.71 10 | 68.9 19 
44.68 54.7 24.86 70.2 
10 14 9 12 
44.78 4 56.1 13 24.95 71.4 _ 
44.82 57-4 25.00 72.6 
1.383 +0.956 1.324 +0.868 
397.115 38''.48 19°.455 54° '.13 
+0.02 -0.02 +0.02 -0.02 
+0.I +1.0 +0O.I +1.0 


{Eph 12) 
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@ Tauri. 
Mag. 4.7 


Right 
Ascension. 


Declina- 
tion N. 





h m ° ° 
4 57 |+2127 
62.2 
62.3 
62.4 


62.5 
62.5 


$s 
50.84 
50.86 7 
50.83 ° 
50.75 
50.63 


50.48 
50.32 
50.15 
49.98 
49.82 


49.68 
49.58 61.4 
49.51 7| 61.2 
49.49 7| 61.1 
49.52 °| 61.0 


49.59 61.1 
49.71 61.3 
49.87 61.6 
50.07 62.0 
50.31 62.5 


50.58 
50.87 
51.18 
51.50 32 
1.82 
5 33 
52.15 
52.48 39 
52.80 37 
53.11 3 


53-41 


oom mm 


62.5 
62.4 
62.2 
62.0 
61.8 


61.6 


CS eS ee ee | 


-— = =m BD WD 


63.1 
63.7 
64.4 
65.1 
65.8 


66.4 
67.0 
67-5 

7-9 
> 68.2 
53.69 6 68.4 
53-95. | 68.6 
54.18 73! 68.7 
54.38 ~°| 68.8 


17 
54-55 5 


54.68 
54.77 °? 
54.82 | 69.0 


1.075 


YBNYha Qa ADNNN QA PNP Q AN 


~™ O QO = = mm N 


+0.393 


50°.083  53°'.89 


+0.01 
*O.1 


-O.OI 
*1O 


330 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 










Mean Solar 
Date. 






Right Declina- 


Right Declina- 
Ascension. tion N. 


Ascension. tion N. 














h m ° ‘| bh m > 
4 59 |+1516) § O |+41 6 
8 “ 8 " 
Jan. 0.41 33.12 63.9 21.44 ° 69.9 
10.4 | 33.14 7| 63.6 3]21.44 °| 71.1 7? 
20.4] 33.11 >| 63.4 7[21.39 5] 72.1 7° 
30.4 | 33.04 Z 63.2 : 21.29 | 73.0 9 
Feb. 9.3 | 32.93 14 63.0 ° | 21.15 - 73.7 i 
19.3 | 32.79 6 62.8 1129-97 4, | 741 
29.3 | 32.63 7° | 62.7 *4 20.76 7" 174.3 ? 
Mar. 10.2 | 32.47 7°| 62.6 | 20.54 277} 74.2 ! 
20.2 | 32.30 - 62.5 : 20.32 - 73.9 
30.2 | 32.14 14 62.4 °| 20.12 17| 733. 3 
Apr. 9.2 | 32.00 62.4 [19.95 72.5 
19.1 ] 31.90 - 62.4 9] 19.81 '4| 71.6 9 
29.1 | 31.84 62.5 ‘119.72 9170.6 *° 
May 9.1}31.82 7| 62.7 7119.68 +4] 69.5 7" 
19.1 | 31.84 , 63.0 7 19.70 , 68.4 0 
29.0 | 31.91 63.4 | 19.78 67.3 
June 8.0] 32.02 *? | 63.9 5] 19.92 74] 66.3 7° 
18.0] 32.17 '5| 64.6 7] 20.11 19] 65.5 ° 
27.9 | 32.36 3 65.3 ? 20.35 i” 64.8 7 
July 7.9] 32.59 36 66.1 9 20.63 32 64.2 4 
17.9 | 32.85 67.0 20.95 63.8 
27.9 | 33.13 7°| 67.9 9] 21.30 35 | 63.6 ? 
Aug. 6.8] 33.42 79| 68.8 921.67 37/63.6 ° 
16.8 | 33.73 a 69.7 3 22.05 3° 63.8 7 
26.8 | 34.05 70.5 22.45 10 64.1 ; 
Sept. 5.8 1 34.36 71.2 | 22.85 64.5 
15.7 | 34.67 3! | 71.7 5] 23.25 4° 65.1 © 
25.71 34.98 3" | 72.1 4123.64 99/65.8 7 
Oct. 5.71 35.28 ° 72.3 : 24.02 vo 66.6 °® 
15-6 [35.57 2° | 72-4 0] 24.38 2) | 67-5 2 
25.6 135.84 72.4 $24.72 68.5 
Nov. 4.6] 36.09 79 | 72.2 7} 25.04 37 | 69.6 7! 
14.6 | 36.31 °* | 72.0 * 125.33 °9| 70.7 
24.5 | 36.51 - 71.7 ; 25.58 ° 71.9 - 
Dec. 4. 6.6 I. 25. I 
4-5] 36.67 1° | 71.4 3125.79 26) 73-1 0 
14.5 | 36.80 71.0 25.94 74.4 
24.5136.89 9| 70.7 3126.04 7°} 75.7 13 
34-4] 36.93 *| 70.4 3]26.09 °| 76.9 *? 
Sec J, Tan 6 1.037 +0.273 1.327. +0.873 1.082 -0.414 1.004 -0.091 
Mean Place J 32°.370 56''.41 20°.505 58'’.96 44°.120 79''.08 31°.401 58''.05 
D’y¢, Dw a +0.01 0.00 +0.02 -—0.02 0.01 +0.01 0.00 0.00 
Dy 6, Du J +0.1 +1.0 +0.1 +1.0 +0.1 +1.0 +0.1 +1.0 
[Eph 12] 


Mean Solar 
Date. 


Jan. 0.4 
10.4 
20.4 
30.4 

Feb. 9.3 


19.3 
29-3 
Mar.10.2 
20.2 
30.2 


Apr. 9.2 
19.1 
29.1 
May 9.1 
19.1 


29.0 
June 8.0 
18.0 
27-9 
July 7.9 


17-9 
27-9 
Aug. 6.8 
16.8 
26.8 


Sept. 5.8 
15-7 
25.7 

Oct. 5.7 
15.6 


25.6 
Nov. 4.6 
14.6 
24.5 
Dec. 4.5 


14.5 
24.5 
34-4 
Sec J, Tan 6 
Mean Place 
D’y 2, Doe 
Dy é, De dé 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Ht Auriges. 
Mag. 4.8 


Right Declina- 
Ascension. tion N. 


+ 38 22 


62.6 

63.7 

4 | 64.6 

65.4 

™3 | 66.0 
17 


66.4 
66.6 
66.6 
66.3 
° | 65.8 


65.2 

04-4 

3-5 

‘ 62.5 
61. 

7 5 


60.6 


| 59.8 
59-1 
58.5 

5 58.0 


57-7 
57.6 
57-6 
377 
.O 

9 5 


58.4 
58.9 
59-5 
60.2 
6 60.9 


61.7 


I 


ma A Ow mm 


og 
00 Oo AMwW ON 


ont 
ce) 


woaan © © 


Onn AM & Wa CO mm 





1.276  +0.792 
24°.233 §2'’.18 
+0.02 ~O.01 
+0.1 +1.0 


41 75.5 


19 H. Camelop. 
Mag. 5.2 


Declina- 
tion N, 


+79 7 


70.0 


o 29 
2. 
72.9 26 


61 23 
18757 3 
gt} 7" 14 


2 


74. 


6 77.1 31 





5.305 +5.210 
62°.021 56''.09 


~0.08 
+1.0 


[Epb 12) 
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Q& Aurige.. 
Mag. 0.2 


Right 


1.437 
11°.163 


+0.03 
+0.1 


0.2 
o|> 


Declina- 
tion N. 





+45 54 


45-5 
46.9 "4 
48.2 19 


If 


49-3 


AO 


50.8 
51.1 9 
51.1 ° 
50.8 
50.2. 
49.4 
48.4 
47-2 


= 


332 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 








f Orionis. X Auriga. O Columbe. 
M Mag. 0.3 Mag. 4.8 Mag. 49 
‘sam ——— 
Right Declina- Right Declina- Right Declins- 
Ascension. |_ tion S. Ascension. tion N. tion S. 
h m >? h m o hm ° ! 
5 10 |— 817] § 12 |+40 1 5 14 |-3458 
6 ad 8 ” 8 td 
Jan. 0.4] 19.36 64.9 57-90 29.0 . 





75.0 19.81 49.6 
10.4 119.36 °| 66.4 ~ 57-93 32|30.1 1120.87 '| 76.4 4419.77 4] 52.2% 
20.4 | 19.32 67.8 4157.90 3| 31.1 '°} 20.83 4 


30.4 19.24 68.9 157.81 2 32.0 9120.76 2 78.8 19.55 * 56.4 
Feb. 9.3] 19.13 14 [O98 : 57.68 ry | 32:7 : 20.65 || 79-7 19.38 ws 57.9 
19.3|18.99 .!70.4 |57.51 | 33.2 20.51 _|80.3 [19.18 | 59.0 
6 6 
29.3 | 18.83 6 | 70.8 4 57.31 e334 . 20.35 ° 80.7 ‘ 18.95 751} 59.6 
Mar. 10.3 118.66 77 | 71.0 7157.10 77 | 33.4 °[ 20.18 77|80.9 7418.71 74/598 ° ¥- 
20.2 | 18.49 " 70.9 ; 56.88 i 33-2 ; 20.01 i 80.8 ; 18.47 i 59.5 | 
30.2 | 18.32 15 70.5 & 56.68 1g | 0277 , 19.85 - 80.5 6 18.24 - 58.8 
Apr. 9.2 418.17 69.9 56.50 32.0 19.70 79.9 18.03 57-7 
19.1 118.05 12 | 69.1 2156.36 14: 31.2 2119.58 ‘ 79.1 8117.85 18/561 
29.1117.97 °| 68.0 771 56.26 '°| 30.2 7119.50 5| 78.1 7h 17.71 14 | 54.29 
May 9.1]17.92 5 | 66.7 '3]56.21 5! 29.1 ‘"}19.45 5| 76.8 '3]17.61 1°) 51.973 
O 15 1 | 10 I 14 5 | 25 
19.1 ] 17.92 4 65.2 1 56.22 | ro | 19°44 4 75-4 16 17.56 ; 49-4, 
29.0 | 17.96 | 63:5 2 56.29 || 27-1 19.48 ,/ 73-8 [17-56 6.7, 
June 8.0] 18.04 2! 61.7 18] 56.41 12! 26.2 9} 19.56 3172.1 - 17.61 ° 43.8 7 


18.0118.16 *? | 59.8 9156.58 °/ 125.3 2119.68 - 170.3 8117.70 9| 40.7 


me A COO O 





28.0 | 18.32 1°) 57.8 7°] 56.81 73 | 24.5 19.84 +? | 68.4 '9} 17.84 14| 37.7% 
20 | 20 27: 20 19 18 29 
July 7.9] 18.52 33 55.8 9 57.08 30.239 4 | 20-04 2, | 66.5 19 18.02 | 34.8 | 


17.9 | 18.75 ; | 53-9 57.38 23.5 20.26 | 64.6 18.24 | 32.0_ 


27.9 | 19.00 25: 52.1 '8 57.71 °° 23.3 7120.51 791 62.9 i 18.50 26 | 29-4 26 
Aug. 6.8] 19.27 77! 50.5 1°] 58.07 >. 23.2 '| 20.78 77 | 61.3 1°} 18.79 79 | 27.1 38 
16.8 }19.55 6 49.1 q 58.45 30 (23.2 . 21.06 2 : 59-9 a 19.09 a | 25.2 ¥ 
26.8] 19.84 79 48. 8.8 23. 21. | 58.8 19.40 3° | 23.8 
« POE 59 FO g port 3g 794 39 9] 74° 33.75" 9 
ept. 5.8]20.14 (47.2 59.23 | 23.7 21.64 | 58.0 19.73 | 22.9 
15.7 | 20.44 3°: 46.7 5159.63 4° 24.1 4121.94 991 57.6 +] 20.06 33; 22.5 + 
25.7] 20.73 79' 46.6 1160.02 39 24.6 >| 22.23 79, 57.5 *] 20.39 33 | 22.7 * 
3 8 4 8 | 6 2 I 8 
Oct. 5.7] 21.01 i | 46.9 , 60.40 7 25.2 1122.52 i ' 57.8 ; 20.70 x0 123.5 
15.6] 21.29 5G | 47.6 1 60.77 35. 25-9 5 22.80 36 58.4 9 21.00 © ! 24.8 3 


| 
25.6] 21.55 48.6 61.12 ‘26.7 23.06 , 59.3 21.28 26.6 
Nov. 4.6} 21.79 741 49.9 '3| 61.44 3? 27.6 9] 23.30 241 60.5 "* [21.54 26 | 28.8 °° 
14.6 | 22.00 77+ 51.4 '5|61.74 3° | 28.6 1°] 23.52 77' 61.9 "41 21.76 7? | 31.3 ° 


24.5 122.18 - ' 53.0 " 62.00 ° 20.6 _ 23.71 te 63.5 0 21.94 tA 34.1 39 
Dec. 4.5 | 22.33 7, S47 8 62.22 I 30.7 23.86 - 65.2 17 22.08 5 37-0 30 


14.5122.45 56.5 |62.39 31.8 [23.98 . 66.9 [22.17 40.0 
24.5 122.53 2: 58.2 '7| 62.51 '?. 33.0 1724.06 ° 68.6 7] 22.21 4] 42.9 i. 


34.4122.56 3. 59. 62.58 7: 34.2 1214.10 4.70.2 18] 22.20 '] 45.7 
Sec J, Tan 6 I.O1l -0.146 1.306 +0.840 1.007. -0.122 1.220  -0.700 
Mean Place 18°.480 69''.36 56°.933 18''.56 19°.989 79''.66 18".499 51'’.40 








D’y a, Dw a 0.00 0.00 +0.02 —O0.01 0.00 0.00 —0.02 +0.01 
Dy 6, Dw d +0.1 +1.0 +0.1 +1.0 +0.1 +1.0 +0.1 +1.0 
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y Orionis. f Tauri. 
Mean Solar Mag. 1.7 Mag. 1.8 
Date. 
en a 
h m ° h m ° 
5§ 20 |+ 616] § 20 |+28 32 
8 ” 8 ” 
Jan. 0.4 125.44 20.9 ,| 44-55 11.3 
10.4125.47 °|20.1 9144.58 3] 11.8 5 
20.4] 25-45 ¢|19-4 J 44.56 . 12.3 2 
30.4 125.39 18.8 44.50 12.7 
Feb. 9.3125.30 9/18.3 ; 44.40 tA 13.0 ° 
19.3 | 25.17 18.0 44.26 13.2 
29.3 125.02 5117.7 31 44.09 - 13.3 " 
Mar. 10.3 | 24.86 7 17.6 43-91 9 13.3 ° 
50.2 |2453 "177 [43.94 18 1300 2 
30. 53, /17-7 1143-54 1.) 13.0 | 
Apr. 9.2 | 24. 17. . 12.6 
P to oe 12 Bo 3 4326 "3/ 32.2 4 
29.1124.19 °| 18.7 ° 43-17 11.8 4 
May 9.1} 24.15 #/19.3 2143-13 4) 311.3 5 
19-1 ]24.15 20.1 01.43.14 10.9 7 
29.0}24.19 _|21.0 [43.19 10.5 
June 8.0] 24.27 . 22.0 - 43.29 ts 10.2 3 
wgofata ig 234 [4344 | 102 3 
20 12 ‘8 23 Oo 
July 7.9] 24.76 |) | 25-4 13 | 43° 6 99) 
17.9 | 24.99 26.7 44.13 10.0 
26 12 9 2 
Aug. 6.8} 25.53 78| 29.0 "| 44.73 3"| 104 ? 
16.8 | 25.81 7°] 30.0 ?°} 45.05 37| 10.7 3 
26.8 | 26.10 29 30.8 °145.39 34 rir 4 
S P o 7 35 4 
ept. 5.8 | 26.40 31.5 45-74 11.5 
15.7] 26.71 31| 31.9 4146.08 34| 11.9 4 
25.71 27.01 9° | 32.1 7146.42 34+: 12.2 3 
Oct 5.7 27.30 29 301 1 46.76 34 | 12.6 4 
15-7 | 27-59 221 31-9 7]47.09 33! 12.9 3 
3 28 5 32 | 4 
25.6 | 27.87 31.4 47.41 13.3 
Nov. 4.6 | 28.12 30.7 : 47.70 29) 13.6 ; 
14.6 | 28. 29. . 13. 
OL e DB ce 20 na 9 48.24 24 oe 4 
18 10 20 4 
Dec. 4.5 | 28.73 14 28.0 10 48.41 16| 147 1 
14.5 | 28.8 27.0 8. 15.1 
he 28.97 ro 361 9 18.69 12 res 4 
34.4129.02 °|25.2 9148.76 7] 16.0 9 
Sec 6, Tan 6 1.006 +0.110 1.138  +0.544 
Mean Place | 24°.626 14''.49 43°.679  2°'.38 
D’y a, De a 0.00 0.00 +0.01 -0.01 
Dy 4, Du J +0.1 +1.0 +0.1 +1.0 
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17 Camelop. 
Mag. 5.8 


Right 
Ascension. 


Declina- 
tion N. 


h m °e e 
5 21 |+62 59 
53.8 


I 24 
2 
56 21 


8 
53.20 
53.21 


53-12 
52.94 *°| 60.1 78 


26 
52.68 32 


52.36 
51.99 37 
51.60 99 
51.20 4° 
50.82 3° 
3 34 
50.4 
50.20 7° | 60.6 14 
49.98 7? 
49.84 "4 
49-79 > 


49.84 
49.98 1 
50.20 


50.51 
50.89 


51.34 
51.84 > 
52.39 °° 
52.97 > 
53-58 5 


54.20 
54.83 °3 | 40.0 
55-46 6. | 40-5 

. I. 
26.68 60 | 12.6 12 
56 14 


2 .O 
57.76 82| 45.7 27 
28 222 





Go 
= 


38 
45 
43.3 
°| 42.0 '3 
41.0 
40.3 7 
39.9 4 


39.8 





a” & 





+1.962 
4u''.74 

—0.02 

+190 


22 
49.9 
34 23 
58.98 56 | 2272 - 
59-24 | 54-5 
59.40 0 56.9 i. 
59-47 ©! $9.2 
2.203 
51°.345 
+0.05 
+0.1 


9 
30.79 ~ 
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fs Leporis. 
Mag. 3.0 


Right 
Ascension. 


h m 
5S 24 
8 

29-53 
29-53 5 
29.48 3 
29.40 13 
29.27 


29.11 
28.93 e 
28.74 3 
28.55 
28.36 iH 


28.18 

28.03 *S 
27.92 ** 
27.85 7 
27.82 ° 


27.83 

27.88 ° 
27.98 *° 
28.12 *4 


18 
28.30 _ 


28.51 
28.75 i 
29.01 
29.29 
29 
29.58 30 
29.88 
30.19 3° 


30 
30.49 2 


28 


31.07 | 


31.34 
31-59 
31.81 
32.00 19 
32.16 1° 

12 


25 
22 


32.28 3 
32.36 
32.39 ° 
1.070 
28*.488 
-0O.0O1 
xO 


Declina- 
tion S. 





—20 49 
40.5 


©} 42.7 22 


44.6 19 
46.2 '6 


13 
47-5 6 


48.5 

49.1 ° 
49.4 
49.3 
48.8 


48.0 
46.8 *? 
45.4 " 
43-7 20 
41-7 3, 
39-5 
37.1 t 
34-7 38 
32.2 3° 
29.7 33 
27-3 
25.1 7? 
23.1 7° 
21.4 *7 
20.1 *3 
9 


3 
I 
5 


8 


19.2 
18.7 ° 
18.7 ° 
19.2 9 


20.2 ?° 


14 
21.6 


23.3 wh 
25.3 7 
27.6 i 
30.0 7 
32-5 
34.9 °4 
37.2 73 
—0. 380 
44.17 


0.00 
x*“V 
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6 Orionis. a Leporis. 





Mean Solar Mag. 2.5 Mag. 2.7 
‘ate. sO 
Right Declina- Right Declina- Declina- 
Ascension. | tion N. | Ascension. | tion S. tion S. 
h m e ' 
5 27 —17 52 
8 Ld 
Jan. 0.5 7 31.47 60.7 - 
10.4 , 31.50 © 62.7 3 
20.4 6 31.48 6 64.5 6 
Feb 30.4 5 31.42 | 66.1 13 
eb. 9.3 4 31.32 67.4 9 
19.3 2 | 32-20 ; 68.3 6 
29.3 0/3195 | 68.9 
Mar. 10.3 30.88 *7 69.2 ° 
I 17 1 
20.2 3 30.71 16 69.1 , 
0.2 O. , 
‘ 3 4 39-55 15 7 7 
pr. 9.2 30.40 68.0 
19.2 - 30.28 *? 67.0 . 
29.1 5) 30-19 9 65.7 iy 
May 9.1 < | 30-14 ° 64.1 9 
19.1 6) 30:23 3 62.2 1 
29.0 s 30.16 60.1 2 
June 8.0 i 30.24 57-9 4 
18.0 4 30.35 1s 55-6 4 
; 28.0 3 30.50 19 53-2 3 
July 7.9 [30-69 2° 7” - 
17.9 30.91 48.6 
27.9 .° 31.15 i 46.4 "9 
Aug. 6.9 | 3t-4t og 44.5 6 
16.8 31.69 ; 42.9. 
26.8 ; 31.98 79 41.6 73 
Sept. 5.8 32.28 40.7 
15.7 ; 32.58 0 40.3 ‘ 
25.7 32.87 29 40.3 4 
Oct. 5.7 ; 33.16 29 40.7 5 
15. . I. 
- 4 33-45 27 4 : 13 
25. 33.72 42. 
Nov. 4.6 4133.98 76 °° | 44-5 ig 
14.6 5] 34.22 74 3} 46.4 
5 24.6 - 34-42 1 6 | 455 3 
ec. 4.5 g | 34:59 14 3 50.8 23 
14.5 34-73 53-1 
24.5 34.83 7° 55-4 > 
34-4 34.88 > 57-6 
Sec d, Tan d +0.628 1.000 -0.006 3.861  +3.730 1.051 0.323 
Mean Place | 59’.951 40'’.08 30°.616 48''.78 §7%.022 14''.52 50°.928 64’'.78 
D’ya, Dua 0.00 0.00 +0.10 —0.03 -0.01 0.00 
Dy S, Du JF +0.1 +1.0 +0.1 +1.0 +0.1 +1.0 
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336 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
€ Orionis. @ Columbe. O Aurigs. C Leporis. 
Mean Solar Mag. 2.0 Mag. 2.8 Mag. 5.5 Mag. 3.7 
Date. — 
Ascetnion, | ‘Mou S | Ascension. | ‘ton S. | Ascession. | tea N. | Acoeketon | ‘teas 
co 'l bh m cl hom ‘ «lh m oo 
— 158] 5 36 |-34 67 5 39 |+4947] 5 42 |—1450 
8 ” 8 . 8 . s ° 
Jan. 0.5 119.97 72.9 29.06 70.7 6.20 29.6 59.04 | 69.8 
10.4] 20.00 3} 74.2 "3129.04 7173.4 771 6.25 5/|31.3 7759.07 3 71.8% 
20.4119.99 7|75.4 12] 28.97 7|75.8 741 6.23 7/32.9 7159.05 7|73.6' 
30.4 | 19.94 , 76.4 a 28.86 6 77.9 7 6.15 » 34.4 ° 58.98 2 75.1 ° 
Feb. 9.3 [19.85 13 77-2 28.70 19 79.6 13 6.01 9 35.6 9 58.88 14 76.3 0 
19.3 | 19.72 77.8 28.51 80.9 5.82 36.5 58.74 77:3 
29.3 1 19.57 - 78.2 4128.30 7") 81.8 9] 5.59 73| 37.2 7158.58 1°] 780 7 
Mar.10.3 119.41 7°} 78.4 ?| 28.07 73] 82.2 4] 5.33 7°) 37.6 4] 58.40 73/ 78.3 
20.2 | 19.24 78.4 ; 27.83 3 82.1 ; 5.06 ne 37.6 i 58.22 to 78.3 
30.2 | 19.07 - 78.2 4 27.60 i 81.6 5 4.80 14 37.2 7 58.03 78.0 5 
Apr. 9.2] 18.92 77.8 27.38 80.7 4.56 36.5 57.86 77.4 
19.2 | 18.79 13 | 77.2 . 27.19 - 79.3 "41 4.36 791 35.6 9157.71 "| 76.5 ; 
29.1118.70 2|76.4 °127.03 °°|77.6 77] 4.21 '5| 34.5 77 157.60 77) 75.47 
II 20 I I 
May 9.1]18.64 °|75.5 2 26.92 , 75.6 mice ° 33.2 - 57.53 7 | 74.0 . 
19.1 | 18.62 » | 74-4 13 26.85 5 73.2 6 4.08 3 31.7 - 57-49 72.3 5 
29.0] 18.64 73.1 26.82 70.6 4.11 30.2 57-49 70.5 
June 8.0]18.70 °| 71.7 1426.84 ?| 67.8 781 4.21 1°] 28.7 5157.53 4168.5 7% 
18.0118.81 1? 170.2 5] 26.91 7164.9 29] 4.37 19] 27.2 15157.62 9| 66.3 s 
28.0 | 18.95 ry | O87 » 27.03 6 62.0 x0 4.58 7 25.8 - 57.75 - 64.1 . 
July 7.9] 19.13 7 67-1 6h 27 to 29 | 9%? og 4.85 32 24.6 11 | 97:92 36 61.9) 
17.9}19.34  — , 65.5 27.39 56.2 5.17 23.5 58.11 59.8 
27.9] 19.58 7+ 1 64.0 5] 27.62 °° | 53.6 7°] 5.53 3° | 22.6 9158.33 27 | 57.8 ‘ 
Aug. 6.9] 19.84 26 | 62.6 "+1 27.88 7>| 51.3 23] 5.92 39 | 21.9 7158.58 7° | 56.0 " 
16.8 | 20.11 og Old - 28.17 s 49.3 i 6.34 iy 21.4 ; 58.85 i 54.4 . 
26.8 | 20.39 29 | O04 , 28.48 32 47.8 6.78 45 21.0 7159-13 29 53.1 9 
Sept. 5.8] 20.68 | 59.7 28.80 | 46.8 7.23 120.8 59-42 52.2 
15.7] 20.98 2° 59.3. 4429.13 23 46.2 ©} 7.69 4°/ 20.8 °f59.72 3°| 51.7 
25.7 | 21.28 3° 59.2 1) 29.45 37| 46.2 Of 8.15 4°] 21.1 3} 60.02 3°] 51.6 | 
Oct. 5.7] 21.57 ? | 59.4 ; 29.78 x 46.8 ° 8.60 , 21.6 60.32 20 52.0 , 
29 k 
15.7] 21.86 27 | 59-9 3 | 30:09 79 47.9 7 9.04 43 22.2 60.61 i 52.8 - 
25.6] 22.13 60.7 30.38 49.6 9.47 23.0 60.88 54.0 
Nov. 4.6 | 22.39 26| Brg 'T130.65 27 | 51.7 7) | 9.88 4° | 2g. 7) 161.14 261 55.5 15 
14.6 | 22.63 °4 | 63.0 '? | 30.89 *“*| 54.2 °°] 10.25 37) 25.3 °7 | 61.38 74 | 57.3 18 
24.6 | 22.85 1 64.4 te 31.10 6 56.9 “71 10.58 26.7 - 61.59 8 59.3 . 
Dec. 4.5 | 23.04 65.9 1s 31.26 O 59.8 30 10.87 23 28.2 6 61.77 14 61.5 03 
14.5 | 23.18 67.4 31.38 62.8 II.10 29.8 61.91 63.8 
24.5 | 23.28 '°|68.9 9131.45 7] 65.8 30] 11.26 16) 31.5 17] 62.01 7°1 65.9 2! 
34.4123.35 7|70.3 34] 31.47 7168.6 79411.36 ?°| 33.2 17] 62.07 °| 68.0 7? 
Sec J, Tan 6 1.001 0.035 1.208  -0.677 1.549 +1.183 1.035 0.265 
Mean Place | 197.093 78.69 _ 27°.747 74''.04 4".882 19''.44 58°.055 740-71 
0.00 0.00 -0.02 0.00 +0.03 -0.0I -0.0I1 0.00 
Dy 6, Da 4 0.0 +1.0 0.0 +1.0 0.0 +1.0 0.0 +1.0 
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O Leporis. 
Mag. 3.9 






Mag. 2.2 











Right Declina- 
Ascension. | tion S. 


Right Declina- 
Ascensi i 


Right Declina- 
on. tion S. Ascensi 


Right Declina- 
on. tion S. i 


Ascension. tion N. 































































h m 7!’ h m h m eo!’ o 8 
5 43 |-— 941] 5 44 5 45 {+39 7] 5 47 |—2052 
8 ” 8 8 ” 8 ” 

mM. 0.5 1735.90 | 55-4 _ | 40.10 24.49 .|134-5 [33-25 _ | 64.6 
10.4 135.93 3/ 57-1 *7 139.92 1° 24.55 °| 35.6 11133.27 *| 66.9 73 
20.4 58.7 °° 1 39.65 77 24.56 ; 36.6 _ 33.24 , 68.9 “3 

nos . . 24.51 - 37.6 3 33-17 70.7 |. 
- 9.4 24.40 15 38.4 7 33.06 14 72.2 D 
19. 24.2 I 2.92 
33 2425 1) 325 [9% 0/733 

ar.10.3 23.86 *" | 39.9 ; 32.56 a 74.6 ° 
20.2 23.65 _ 39.9 ; 32.36 19 74.7 3 
j0.2 23-44 19 39-7 4 32.17 3 | 74-4 7 

pr. 9.2 23-25 39-3 31-99 73-7 
19.2 23.09 re 38.7 9131.83 1°) 72.7 7° 
29.1 22.97 *7| 38.0 7431.70 *3/ 71.4 73 

ay 9.1 22.89 °/37.1 9131.61 9| 69.8 7° 
19.1 22.86 ; 36.1 5 31.56 ° 68.0 6 
29.1 22.89 9 35.2 9 31.55 ; 66.0 | 

ine 8.0 22.98 3 34.3 9 31.58 , 63.8 74 
18.0 23.11 2133-4 3]3! 65 2 61.4 | 
28.0 23.29 7°} 32.6 °131.77 771 58.9 75 

ty 7.9 23.52 73) 31.9 7131.93 1° | 56.5 74 

; ar: 6 19 ‘23 
17.9 . . 32.12 54.2 
27.9 24.09 3°} 30.8 5132.34 - 52.0 77 

ug. 6.9 24.42 xs 30.4 ; 32.58 i 50.0 7 
16.8 24.77 30.1 32.84 48.3 
26.8 25.14 2 29.9 ; 33.13 x0 46.9 4 

pt. 5.8 : 33-43 45-9 
15.8 25.91 39 | 30.0 7133-74 2° 145-4 ° 

757 26 30 x0 30.2 * 134.04 30 45-3 | 
. 5. 26. O. 

3 7009 e308 a ES S482 
25.6 | 37.86 41.3 38.92 27.43 31.3 34.93 48.0 

ov. 4.6 | 38.12 e 42.6 i” 39.36 , 27.78 , 31.8 ; 35.20 0 49.7 a 
14.6 | 38.36 31 | 44:2 18] 39-73 33 28.11 32-5 3) 35-44 071 51.8 | 
24.6 | 38.57 *) | 46.0 19 | 4! a6 28.40 3 33-3. 9 35.65 a O41 ; 
. 4. . ; . | * 

ec. 4.5 138.75 15} 47-9 994-29 5 28.65 (7 | 34-2 9 35-83 4/595 25 
14.5 | 38.90 i 49-9 19 40.29 . 35-97 10 59-0 
24-5739.01 (| 51-8 2140.28 36.07 5 61.6 24 
34-5 | 39-07 53-6 40.16 36.12 64.0 

é,Tand 1.01§ -0.171 2.436  —2.222 1.070 -0.382 

60''.76 36°.802 66''.72 32°.186 69''.27 

a, Dea 0.00 0.00 -—0.06 +0.01 -0.01 0.00 

5, Dw d 0.0 +1.0 0.0 +1.0 09 41.0 
1912 22 [Eph 12] 





338 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 








Mean Solar 
ate, 






Declina- 
tion N. 





Right 


Right Declina- 
Ascension. i 


Ascension. tion N. 






h m ° ° 


5 52 |+54 16 










































+ 7 23 





























Jan. 0.5 [25.31 6 35.8 3 24.78 4 54.0 | 
10.4] 25-37 135-0 24.82 *| 55.9 3 
20.4 | 25.38 4 34-3 24.81 6|97-7, 
30.41 25.34 4| 33.7 24.75 —|59.2 '> 
8 4 I 
Feb. 9.4]25.26 "| 33.3 ; 24.66 1 60.5 : 
19.3 125.15 32.9 24.53 61.5 
14 2 16 7 
29.3 125.01 | 32.7 | 24.37 62.2 4 3 
Mar. 10.3 | 24.85 32.6 24.19 62.6 
20.3 | 24.68 *7 | 32.6 : 24.00 ° 62.7 *} 4.78 74/1388 | 
30.2 124.51 te 32.6 © 23.82 6 62.4 : 23 
Apr. 9.2 | 24.36 2.8 23.66 61. 
P 132 0423 Q 33.1 3 23 SI TS br 8 ; 
29.1} 24.13 °? | 33.5 4 23.39 *? | 60.0 * 36.6 9 
May 9.1 124.07 3 | 34-0 , 23.31 58.7 - 35.6 * 
19.1] 24.04 © 34.7 , 23.26 : 57.1 8 4 
29.1 | 24.06 35-4 23.25 55-3 
June 8.0 $136.2 8 23.29 4/ 53.3 7°] 3.95 7/ 31.8% 
18.0 23.37 *. 51.2 2*} 4.08 73.306" 
28.0 23.49 17 149.1 77] 4.27 19 129.5" 
July 7.9 23.64 15 | 47.0 211 4.50 75" 28.5 ° 
; ; a "21 28 | 10 
17.9 23.83 | 44.9 4.78 27.5 
rn 27.9 24.05 i | 42.9 *e 5.10 - 26.6 ° 
ug. 6.9 24.29 “* | 41.1 5-45 | 25-9 é 
16.8 24.55 °° 39.6 ~ 5.83 38 | 25.3 
26.8 24.83 26 38.3 ; 6.22 . 124.9 | 
Sept. 5.8 25.12 37.4 6.63 {24.7 
15.8 25.41 to 36.9 ° 7.05 a3 | 24.6 
25.7 25.71 50 36.8 3 7.48 42 24.7 | 
Oct. 5.7 26.01 39 | 37-1 3 7-90 4a 24.9 | 
15.7 26.30 38 37.9 - 31 41 . 25.3 
25.6 26.58 39.1 8.72 |: 25.8 
Nov. 4.6 26.85 77} 40.6 15] 9.10 39 26.5 | 
25, ). 18 36; 0° 6 
14.6 27.10“ | 42.4 x0 9.46 | 27-4 
24.6 27.32 7) | 44-4 °F 9.79 33) 28.4 
Dec. 4.5 27.50 1s 46.6 32 | 10-07 2 | 29.6 
| k 
14.5 27.65 | 48.8 10.30 30.9 
24.5 27.76 - | 51.0 . 10.48 _ 32.2 
34-5, 27.83 ‘| 53.0 10.60 ““ | 33.6 
Sec 5, Tan d 1.008  +0.130 1.031 0.253 1.413  +0.99§ 
Mcan Place 24°.443 29".14 16°.927 44''.98 23°.800 59''.25 4°.455 22’'.30 
D’y a, Du a 0.00 0.00 +0.04 0.00 -0.01 0.00 +0.03 0.00 
Dy J, Dw J 0.0 +1.0 0.0 +1.0 0.0 +1.0 0.0 +1.0 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
1 Puppis (G.) Y Orionis. 
wean Solar Mag. 6.2 Mag. 4.4 
Date, = 
Right Declina- Right Declina- 
Ascension. tion S. Ascension. | tion N. 
h m ° ° h m ° ’ 
6 I I-45 1] 6 2 |+1446 
s ” 8 ” 
Jan. 0.5 58.10 ; 65.4 | 33-77 54.2 
10. 58.08 7] 68.6 37133.84 7] 53.8 4 
4 8 29 2 3 
20.4 9 58.00 3 71.5 76 33.86 | 53:5 3 
k 30.4 3 57-87 19 74.1 - 33-54 6| 53:3 5 
eb. 9.4 ‘ 57.6 23 76.2 17 33-78 1 | 53-1 
19.3 57-45 .-|77:9 __ | 33-67 | | 53.0 
5 26 12 14 fe) 
Mari : sot 87a 7]385r | ge 
10. : e. 29 | 29% 5 37 4 OF 
20.3 ; $0.62 30 80.0 5 | 33-20 17 53.0 | 
30.2 3 56.32 ©. 79.8 7 33.03 15 53.0 | 
Apr. 9.2 56.04 79.1 32.88 53.1 
19.2 5 55-78 7°| 77.9 17 [32-74 14 | 53-2 2 
29.1 , 55-56 3 76.2 - 32.63 7 53-4 | 
May 9.1 3 55-38 74.1 14 32.56 53.6 3 
19.1 .2 I. 2. ; 
9 9 55-24 TET 1,1 3?-93 53-9 3 
29.1 55-15 69.0 32.54 54.2 
June 8.0 ° 55.11 4 66.1 a 32.59 2 54.6 ; 
18.0 7 55:13 3 63.0 32 32.69 14 55.1 5 
al 7 , 55-21 59.8 32 32.83 ; 55.6 6 
July 8.0 6 55-33 ,_ | 56.6 2133-00 | | 56.2 ¢ 
17.9 55.50 53-5 33.21 56.8 
5 22 29 23 6 
Aug. 6.9| 55.98 °°|47.977|33:702°| sh.0 © 
16.8 2 6.28 3°] 45.6 23] 33.97 27| 58.5 5 
: > 59.2 32 45:9 3 33-97 29 52-5 4 
26.8 56.60 43.8 13 34.26 30 58.9 4 
Sept. 5.8 56.94 142.5 (134-56 | 59.3 
15.8 ° 57-30 90 | 41.7 ° 134.87 31 | 59.5 ¢ 
Oc 25:7 ; 57-66 37 (405 4 35-18 32| 99°5 
"137 : $8.39 99/430 "agar S| so ° 
3 8 34 17 6 31 P 4 
25-7 59-73 44.7 30.12 59-7 
4 32 22 29 5 
Nov. 4.6 6 59.05 ~ 46.9 6 36.41 38 58.2 ‘ 
ote 6 59:33 5, | 49:5 30 Je 9 2s 57.6 7 
D 24. 7 59:57 3, | 52:5 32 3 ee 22 56.9 6 
€C. 4.5 3 59:77 5, | 55-7 3, ]37-16 10 | 56-3 
14.5 59-91 59-0 37°35 55:7 
24.5 ° 1 {59-99 | 62-4 34137-50 12 | 55.2 & 
34-5 65.7 331 37.60 °° | 54.7 
Sec 6, Tan d 1.256 +0.759 1.089  +0.430 1.415 1.001 1.034 +0.264 
Mean Place | 43°.227 26''.34 46°.268 7'’.91 56°.453 70''.05 32°.878 47''.10 
D’y a, Dea +0.02 +0.01 0.03 40.01 99H 
Dy 6, Du J 0.0 +1.0 0.0 +1.0 +1.0 Key x19 
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7 Geminoram. 




























































2 Lyncis. € Canis Majoris. 
Mean Solar Var. 3.2-4.2 Mag. 4.4 Mag. 3.1 
ate, 
Right Right Declina- Right Declina- Right Declina- 
Ascension. Ascension. | _ tion N. Ascension. | tion N. ] Ascension. | tion S. 
) e h m tJ ° 
+59 2] 6 16 |—30 1 
Ld 8 # 
Jan. 0.5 47.5 57-23 20.6 
10 22 4 28 
10.5 53-72 49-7 a1 | 97°27 23-4 6 
20.4 51.8 | | 57-25 2 o., 
i 30.4 53.8 3 57.18 tr 28.3 9 
eb. 9.4 22 | 55-6 1. | 57-07 |. -_ 6 
19.3 . 53-30 57.1 56.92 31. 
29.3 67.6 ; 53.02 2 58.2 - 56.73 9 33.0 - 
Mar. 10.3 67.7. 152.70 59.0 56.52 33.8 
20.3 67.8 1152.36 34] 59.4 4156.30 77! 34.1 9 
30.2 67.9 "152.02 3+| 59.4 °| 56.08 77] 34.0 | 
, ‘Qo |S2- 4, 08 | _ 
Apr. 9.2 51.70 58.9 3 55.87 19 | 33° 
19.2 67.8 51.41 °9 58.1 | 1 55-68 “9 32.6 3 
29.2 67.7 * | 51-17 ” 56.9 15 | 55°5 a 31.3 5 
May 9.1 67.6 ; 50-99 11 | 954 yo 55:37 9 | 29°7 20 
19.1 7-5 || 50. 53-7 55-2 27-7 
I 18 22 
29.1 ° 50.85 51.9 ; 55-23 25-5, 
June 8.0 67.4 ©] 50.89 a 50.0 ° 55-22 *| 23.1 » 
18.0 67.4 | 51-01 9 48.0 70 §5-25 20.5 09 
28.0 67.5 | 51-20 ie 46.0 30 55-33 _ 17.8 07 
July 8.0 67. 51-47 33 44.0 0155-45 6 | 15:1 7 
17.9 . 51.80 42.2 55.61 12.4) 
27.9 67.9 7]52.18 33| 40.6 7°] 55.80 79} 9.8 7° 
Aug. 6.9 68.1 7}52.61 43] 39.2 ™*] 56.03 73) 7.5 7 
16.9 68.3 : 53.08 yy 38.0 - 56.28 ; 5-4 - 
26.8 68.4 | 53:59 4 37.0 3 56.56 29 3.7 - 
sept. 5.8 68. I 6.2 6.8 2. 
P 128 68 ° 69 56 357 5 oo 1 3° 8 4 
25.7 68.5 9155.25 5°135.5 7157.48 37 | 1.6 ° 
Oct. 5.7 68.4 °155.82 971 35.6 "157.80 3*| 1.9 3 
15.7 68.2 ; 56.38 5° | 36.0 ; 58.12 s 2.8 i 
25.7 37-37 __ | 67.9 _]56.93 _ | 36.6 | 58.43 4.2 
Nov. 4.6] 16. 37.68 3" | 67.6 3157.46 93137.5 9158.72 791 6.078 
14.6 117.38 37.98 30 | 67.3 3157.96 °° | 38.7 77158.99 77] 8.3 ° 
24.6 117.99 i 38.25 04 67.1 ° 58.41 40.2 = 59.23 10.9 ". 
Dec. 4.6] 18.52 3 38.49 1 66.9 ; 58.80 33 41.9 | na 17 13-7 | 
14.5 | 18.95 38.70 66.7 59-13 | 43-9 59.61 16.6 
24.5} 19.26 >" 38.86 16 | 66.6 "159.38 *>| 45.9 2°1 59.73 *7| 19.6 3° 
34.5119.45 *? 38.98 ** | 66.6 9159.54 16) 48.0 77 159.80 7 | 22.5 *? 
Sec J, Tan J 2.836 +2.654 1.083 +0.415 1.944  +1.667 1.1§5 0.578 
Mean Place 9.132 8''.16 33°.985 59''.25 51°.711 38''.65 56°.020 26°'.47 
D’ye, Deu +0.07 +0.01 +0.05 +0.01 —0.02 0.00 
Dy J, Du d 0.0 +1.0 0.0 +1.0 0.0 +1.0 
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8 Monocerotis. 
Mag. 4.5 


8 Canis Majoris. 
Mag. 2.0 


' Aurige. 
Mag. 5.1 














Right Declina- Right Declina- Right Declina- 
Ascensi tion N. § Ascension. | ti Ascension. | tion N. 
h m hb m e 
+2233] 6 18 6 19 |+ 438 
” 8 8 * 
41.8 8.86 7.23 24.5 
8.97 4 7.31 ; 23.4 9 
9.01 © 7-34 5|22.5 § 
8.98 13 7-32 6/217 6 
8.88 6 7.2 9 21.1 5 
8.72 7-17 20.6 
8.51 - 7.04 - 20.3 3 
8.28 73 6.88 ©? | 20.1 
8.03 e 6.72 4 20.1 ° 
7.77 25 ss 15 20.2 
7.52 40 |20.4 
°l 7.30 - 6.26 '4| 20.7 3 
Th 7.3127 6.14 - 21.2 ° 
: 6.99 ° 6.06 ; 21.8 7 
: 6.91 ; 6.01 | 22-5 3 
6.89 6.00 23.3 
. 6.93 a 6.03 : 24.2 2 
7.03 6.11 25.2 
. 7.20 a 6.22 t4 26.3 - 
1] 74? 56 6.36 18) 77°4 yy 
7.68 6.54 28.5 
‘| 7-99 3 6.75 ©) | 29.6 7° 
V| 8:34 3° 6.98 . 30.5 9 
t| 8:72 a1 7:24 | 31-4 ’ 
0 1s 3 7-51 5/321 | 
9-5 7:79, | 32.6 
°l 10.01 49 8.08 79/ 32.8 ? 
™1 10.46 45 8.38 9°| 32.8 ° 
71 10.92 * 8.69 3" | 32.6 ? 
3711.38 4° 8.99 2°} 32.1 9 
3 go|~ 8 
11.83 9.29 31.3 
; 12.26 ty 9.58 oy 30.4 ? 
12.67 8 9.85 32 | 29°3 a5 
; 13.05 33 10.10 i 28.1 - 
13.38 3 10.33 19 26.8 ; 
13.66 10.52 25.5 
7113.88 - 10.68 7°| 24.3 ?? 
14.04 * 10.79 **| 23.2 7 
+0.415 1.535 +1.164 1.003 +0.081 
38°.233  34’’.64 ; 2''.04 | 49°. 6°.324 17''.90 
+0.03 +0.01 0.00 0.00 
0.0 +1.0 0.0 +1.Q 
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10 Monocerotis. 
Mag. 5.0 








¥Y Geminorum. 
Mag. 4.1 


@ Argis. 






Mean Solar 
Date. 


























Right Declina- Right Declina- Right Declina- 
Ascension. tion S. | Ascension. tion S. Ascension. |_ tion N. 
h m o h m °° h 
6 21 |—52 38 6 23 |+2016] 6 29 |+61 33 
8 " 8 ” 8 ” 
Jan. 0.5 | 61.88 44.3 45.24 14-2 [41.32 | 42.9, 
10.5 [61.87 "| 47.7 a 45-33 ?| 14.1 1] 41.46 ™4| 45.2 3 
20.4]61.78 9] 50.9 45.37 *| 14.1 °] 41.51 >| 47-5 





30.4 | 61.63 75] 53.8 79 


41.46 >| 49.67) 
Feb. 9.4} 61.42 7" | 56.3 75 oe 


41.32 *4] 51.6 


22 18 


3} 45.37 5 | 142 
45-32 14.3 
8 10 

19.4 | 61.15 58.3 45.22 14.4 [41.10 53-4 
29.3 | 60.84 31 | 59.9 e 45.09 ° 14.6 ; 40.82 | 8 " 
Mar. 10.3 | 60.50 ne 60.9 : 44.94 3 14.7 *| 40.48 7 55-8 
20.3 | 60.15 36 61.4 44.77 17 14.9 || 40.11 37 | 504 
30.2 159.79 5 61.5 ; 44.60 17 | 15° 6 39.74 36| 508 ; 

Apr. 9.2 159.44 61.0 44.43 15.0 [39.38 56.2 
19.2 | 59.12 3? | 60.0 7° 44.28 15] 15.1 139.05 33] 55.5 7 
5 I 12 fe) 28 II 
29.2 | 58.82 °° 58.5 i 44.16 "2 | 15.1 91 38.77 23 | O44 14 

May 9.11 58.56 56.6 44.08 15.1 38.54 53.0 
20 23 5 oO 15 17 
19.1 | 58.36 - 54.3 4 44.03 9| 15.1 | 38.39 3 | 51-3 19 

29.1 | 58.21 51.6 44.02 15.1 38.31 49.4 
June 8.1] 58.12 9| 48.7 79 44.06 15.2 "}38.32 "|47.47 
18.0]58.09 3} 45.6 3! 44.14 15.3 7138.41 9] 45.3 7" 
28.0 | 58.12 ; 42.4 . 44.26 - 15.4 : 38.58 4 43.1 n 
July 8.0] 58.21 1s 39.1 33 44.42 || 15.6 ; 38.82 32 41° 1 

17.9 | 58.36 35.8 44.62 15.8 139.14 _. 38.9 
27.91 58.56 ne 32.7 - 44.84 - 16.1 ; 39.52 * 1 37.0 7 

| Aug. 6.91] 58.81 29.9 45.09 16.3 39.95 35-3 
30 25 27 2 49 15 
16.9 ] 59.11 34 27.4 45.36 16.5 | 40-44 52 33.8 3 
26.8 | 59.45 a 25.3 ts 45.65 16.6 6 40.96 55 32.5 7 

Sept. 5.8 [59.82 23.8 45-95 16.6 | 41.51 31.4 
15.8 | 60.21 39 | 22.8 *° 46.27 37 | 16.5 *] 42.09 8 30.6 § 
25.8 | 60.62 4° | 22.5 3 46.59 "a 16.4 ° 42.70 bo 30.1 ° 
Oct. 5.7]61.03 47 | 22.8 3 46.91 397! 16.2 7143.32 61/299 | 
15.7 | 61.44 40 23.7 - 47.24 a 15.9 ; 43-93 60 | 30-0 ; 

25-7] 61.84 | 25.2 47-57. 15.5 _] 44-53 _, : 30.4 
Nov. 4.6 }| 62.21 , 27.3 s 47.88 50. 15.0 ° 45.11 mT 31.2 : 

14.6 | 62.54 * | 29.9 | 48.18 5) | 14.5 5145-65 2" | 32.3 
24.6 | 62.83 33 | 32:9 3 48.46 ag iH! : 46.16 7 33 0 

Dec. 4.6 | 63.06 ~~ | 36.2 8.71 “2, 13.6 6.61 

ec. 4 3.0 1713 35 40.70 7 13 4 4 37: 99° 49 

14.5 | 63.23 19 39:7 36 48.92 13.2 46.98 | 37.2 


24.5 163.33. 143-3 35 
34-5 }63.36 ° | 46.8 


—— —————- —— 


I 
39.3 
49.23 '% 12.7 7147.49 77 | 41.5 77 











Sec J, Tan J 1.648  -1.310 1.066 +0.369 2.100 +1.846 
Mean Place | 59%.906 50''.46 36°.898 44%.290 -7''.26 30°.144  35"'.25 
D’y a, Dua -0.03 0.01 0.00 0.00 +0.01 0.00 +0.05 +0.02 
Dy J, Du 4 0.0 +1.0 0.0 +1.0 0.0 +I.0 -O.I +1.0 


(Eph 12] 


APPARENT PLACES OF STARS, 1912. 343 


FOR THE UPPER TRANSIT AT WASHINGTON. 


28 H. Camelop. | &? Canis Majoris. 61 Aurige. y Geminorum. 
an Mag. 5.6 Mag. 4.5 Mag. 5.7 Mag. 1.9 


Right Declina- Right Declina- Right Declina- Right | Declina- 
Ascensica. tion N. [| Ascension. tion S. Ascension. tion N. Ascension. | tion N. 





h m _ hm ° ' h m of h m °° 

6 31 |+7939] 6 31 |—2253] 6 32 |+3928] 6 32 |+1628 
8 o 8 id 8 w 8 ” 

Nn. 0.5 [20.53 50.9 23.19 31.7 34.95 16.7 38.66 37-3 

10.5 | 20.76 °3 53:9 °° 23.26 7134.3 ° 35.08 > 17.7 - 38.76 - 37.0 

20.4.|20.74 7! 56.9 9°] 23.27 36.6 79135.14 18.8 38.82 36.7 


7 

I 
, 3e4 20.48 ‘ol 59.7 - 23.23 ; 38.7 77 135.14 2] 19.9 7438.82 °} 36.5 
b. 9.4] 19.99 49 


8 7 II 
19.4 119.29 __| 64.5 23.02 


Om WD WH W 


| I 5 
62.3 92 | 23°25 40.5 - 35.07 |) | 21.0 9 38.77 3 36.4 


42.0 134.95 |21.9 _ | 38.68 36.4 








29.3 118.43 58 66. 22.86 - 43-2 "3 34.80 - 22.7 38.56 ts 36.5 
ar.10.3 J17.45 106 67.6 , 22.68 90 | 44° 4 34.62 _ 23.4 4 38.41 - 36.6 ; 
20.3 116.39 109 3 f 22.46 50 | 44°4 i" 34.41 - 23.8 : 38.25 17 36.7 ; 
30.2 | 15.30 106 68.4 22.2 19 44.4 3 34-19 7 24.0 | 38.08 6 36.8 ; 
pr. 9.2 414.24 68.0 22.09 44.1 33-99 23.9 37.92 36.9 
19.2 | 13.26 * 67.0 - 21.92 7 43.4 2 33.81 - 23.6 3137.77 : 37.0 , 
29.2 [12.39 °7| 65.6 *4+]21.77 '9 | 42.3 1133.65 7° | 23.1 9137.65 37.2 
ay 9.1 111.66 a 63.7 3 21.64 5 40.9 - 33-53 - 22.4 ; 37.56 : 37.3 , 
IQ.1 PII.II 61. . . .46 6 . . 

g.t | ‘3s tos 21.55 9) 39.3 1133-46 7/216 0137.51 3) 37-5 2 
29.1] 10.76 | 58.9 21.50 137.4 133-44 _|20.7 137.49 |_| 37-7 
me 8.1 $10.61 ° 56.1 i 21.49 ; 35.3 3 33.47 ° 19.7 * 37.52 , 38.0 3 
18.0 | 10.67 9g] 93°3 5, | 22-52 33.0 7° 133-55 | 18.7 1043729 at 38.3 
, 28.0 | 10.95 49) 30° oo 21.59 . 30.6 4 33.68 ° 17.7 "0137-70 38.7 ; 
y 8.0111.44 6a| 47-5 i 21.70 ts 28.2 24 33.85 - 16.8 9 37.85 13 | 39:0 1 
17.9 J 12.12 44.8 21.85 25.8 34.07 15.9 38.03 39.4 

8 6 
27.9 | 12.97 io. ; ; 22.03 x 23.5 °3 34.33 ° 15.0 : 38.24 . 39.8 + 
ug. 6.9 1 13.98 '°7| 39.9 3} 22.24 7" | o1.4 , | 34:62 9} 14.2 3 | 38:47 40.1 3 
16.9 15-14 13 37.9 "3 22.48 “ 19.6 i 34.94 x4 13.4 £138.73 * 40.4 ° 
26.8 | 16.42 138 36.1 14 22.74 38 18.1 D 35.28 36 12.8 ; 39.01 29 | 40.6 ; 
ept.5.8117.80 |34.7 | 23.02 16.9 135.64 12.3 _ 139.30 40.7 
15.8 119.25 ae 33.7 1°] 23.31 2 16.2 ? 36.01 37} 11.8 5] 39.61 31 40.7 . 
25.8 120.75 *9°| 33.0 7123.61 3°} 16.0 7136.40 99/ 11.4 *139.92 37! 40.5 
dt. §.7 | 22.27 32 32.8 3 23.92 st 16.2 36.80 30 III ° 40.24 32 40.2 ° 
15-7 | 23-79 148 33-1 , 24.23 31 16.9 1p 37729 39 10.9 6 40.56 32 39.8 5 
25.7 125.27 33.8 24.54 18.1 37.58 10.9 40.88 39.3 
lov. 4.6 | 26.69 33 34.9 - 24.83 , 19.8 7 37.96 3° | 11.0 : 41.19 a 38.6 7 
14.6 | 28.02 ©99) 36.5 °° 25.11 7° | 21.9 77 138.33 97 | 11.2 7141.49 ° 37.9 7 
eo tS 29.22 103 38.5 i 25.36 °8 24.3 i 38.67 i. 11.6 ; 41.77 i 37-2 ; 
4.6 1 30.25 84 40.8 56 25.58 19 26.8 56 38.98 36 | 2 , 42.02 | * 36.5 6 
14-5}31-09 | 143-4 0125-77 |29.4 139.24 {12.8 [42.24 35-9 
24.5 131.72 °3| 46.2 * 25.91 4/ 32.1 771 30.46 - 13.7 9142.42 18) 35.3 © 
34-5 132-11 39 49.2 9° 26.00 9 | 34.8 771 39.62 * TOT 42.55 34.8 5 
:d, Tan d 5-573. +5.483 1.086 -0.422 1.043  +0.296 
an Place | 14°.073 42'’.89 229.107 38'’.31 37°.728 30''.59 
'@, Daa +0.14 +0.05 -0.01 0.00 . +0.01 0.00 
d, Dud -O.1 +1.0 -0.1 +1.0 -O.1 +1.0 ~O.1 +L 
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v Argis. 8 Monocerotis. € Geminorum. & Geminorun. 
Mean Solar Mag. 3.2 Mag. 4.7 Mag, 3.2 Mag. 3.4 
ate. a ae 
Right Declina- Right Declina- Right Declina- Right Dectina- 
Ascension. | tion S. | Ascension. | tion N. [| Ascension. | tion N. § Ascension. | tion N. 
h m _ h m > h m o !' hm .! 
6 35 |-43 67 6 36 |+ 958] 6 38 |+2513] 6 40 [+1259 
8 " 8 af 8 . s ° 
an. 0. 2 .2 8.8 .O 2.1 15.6 |2!. 3 
J 108 26 ; oo 4 st 804 1046.2 , 32 25 6 a ; 3129 ‘ 345 $ 
| 
20.4] 5.73 9 65.5 38 8.99 9 | 45-6 6132-31 | 15-9 3 22.14 ' 341) 
30.4] 5.64 15 68.3 25 8.99 4145-0 4 32.32 4 16.2 4 22.15 4 33-7 | 
Feb. 9.4] 5.49 70.8 8.95 * 44.6 32.28 16.6 *] 22.11 33-4 
19 20 9 2 9 4 I 
19.4] 5.30 72.8 8.86 .44.4 [32.19 17.0 | 22.03 33.3 
23 16 12 2 13 4 12 
29.3] 5.07 74.4 8.74 44.2 32.06 17.4 21.91 33.3 
26 12 15 I 16 3 15 
Mar.10.3 | 4.81 3 75.6 7 8.59 16 | 44% G4 31-90 17 17.7 5 21.76 5 | 333 
20.3] 4-54 2,/763 1] 3-43 6144-1 131-73 3 | 17-9 121-60 | 333, 
30.3 | 4.26 38 76.4 1 8.27 16 | 44? 5432-55 17 18.1 1122-44 6] 334, 
oer oa | 372 i752 8] 7.96 %S | ane 2[ gua 15) 182 Claris *5| 338° 
29.21 3.49 79|74.0 '7] 7.847? | 44.9 3131.10 13] 18.1 ™a2t.00 13] 34.07 
; 20 17 ; 9 7 4 “10 I 9 3 
May 9.1] 3.29 1617273 of) 2:75 6 | 45:3 5 31.00 “© 18.0 2420-91 6 343 | 
19.1} 3-13 | | 70.2 24 7.69 ; 45.8 ; 30.94 | 17.8 ; 20.85 ; 34.6 | 
29.1] 3.02 | 67.8 36 7.67 ; 46.3 6 | 30-92 17.6 , 20.83 ; 35-0 , 
une 8.1 | 2.96 65.2 .70 6. O. 17. 20.8 ; 
J 18.0 208 624 79 rr6 6 176 7 aor 7 ah 2 2002 6 ao 45 
2801 2 4 30 10] 48 7 1! 2 10 6 5 
; 99 3 |59-3 50 7.86 48.3 31.12 | 17.0 7] 21.01 | | 36-4 | 
July 8.0] 3.07 3 56.3 i. 7.99 49.0 ; 31.27 ° 16.9 |] 21.14 1 37.0 
7.9) 3.38 Tiso2 | 85629 |to5 7Psre5 22| 166 *forer 2°] a6n ° 
Aug. 6.9] 3.60 io 47-5 y 8.59 73) 51.2 7] 31.92 | 16.5 , 21.73 °7 38.6 ° 
16.9] 3.85 > 45.1 “4 8.84 °° | 51.7 5132.19 a 16.3 *]21.98 i 38.9 ; 
26.8] 4.14 a: 43.1 0] 9.11 : 52.1 3 32.48 ar 16.1 722.25 °7 | 39.2 5 
Sept. 5.8] 4.46 | 41. ; 2. 2. | 15. 22. . 
P 12'8 180 341406 ro 388 ; Coe 1 oa 32 tee 2 22.83 3° a ° 
25.8] 5.15 461402 ° 9.98 a 52.4 ; 33-44 °° | 15-4 ; 23.14 st 39-2 | 
Oct. 5.7] 5.51 56 40°3 g | 10-29 1 52.1 : 33.78 15.1 i 23.45 51 38.9 ; 
15.7] 5-87 35 Al.I 14 10.60 * 51.6 , 34.12 14.7 4 23.76 32 38.4 7 
‘ | 
25.71 6.22 | 42.5 10.91 50.9 34.46 | 14.3 | 24.08 37-7 
Nov. 4.7] 6.56 3+: 44.4 19] 11.21 3°] 50.0 9} 34.80 34/ 13.9 4] 24.39 37 | 36.9 8 
14.6] 6.87 37 (46.9 “3 | 11-50 ° 49.0 1°] 35.12 371 13.5 4] 24.69 > 36.0 ? 
24.6] 7.15 7° | 49.7 7° 111.78 7° | 48.0 1°1 35.42 a 13.2 3124.97 ee | 35:1 9 
Dec. 4.6] 7.38 191 528 - 12.03 °° 46.9 5 35-69 *7| 12.9 ° 25.22 ° 34.2 
ey 
14.5] 7-57 Is 12.24 45-9 35-93 __; 12.7 | 25-44 33-3 
24.5] 7.70 *3| 59.6 944 12.41 171 45.0 9136.12 '9| 12.7 . 25.62 i“ 32.5 8 
__ 45] 7.77_71 62.9 *) 12.54 1 |4at 9) 36.27 | 12-7 0125.76 7} 31.8 F 
Sec 4, Tan d 1.370 0.936 1.015 +0.176 1.105 +0.471 1.026 +0.231 
Mean Place 4°.199 66''.17 7°.921 40°'.35 31°.125 8''.88 21°.054 28''.61 
D’ya, Dua —0.02 -0.01 0.00 0.00 +0.01 +0.01 +0.01 0.00 
Dy d, Du J —O.1 +1.0 -O.1 +1.0 -O.1 +1.0 —O.1 +1.0 
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Y* Auriga. 
Mag. 5.3 


{ 
Declina- 


Right 
ge tion N. 


Ascension. 


h m 
6 40 |+43 39 


8 
25.30 64.3 
25.44 '*| 65.6 *3 
25.51 | 66.9 73 
25.52 | 168.3 i 
25.46 ; 69.6 Y 
25.34 | 70.7 
16 71.7 I 
72.5 
73.0 
73.2 


73.2 
72.9 : 
2. 
lrg 7 
5 70.8 : 
69.7 
68.5 
; 67.3 
66.0 
64.8 


63.6 
62.4 
61.4 
60.4 > 
59.6 


58.8 
58.2 
57-7 
57-3 
57.1 


57-1 
57-2 
57-5 
58.0 
58.7 


59.6 
60.7 ** 


61.9 *? 


Jan. 0.5 
10.5 
20.4 
30-4 

Feb. 9.4 


19.4 
29-3 
Mar. 10.3 
20.3 
30.3 


Apr. 9.2 
19.2 
29.2 

May 9.1 
19.1 


29.1 
June 8.1 
18.0 
28.0 
July 8.0 


18.0 
27.9 
Aug. 6.9 
16.9 
26.8 


\ Sept. 5.8 
15.8 

25.8 

Oct. 5.7 
15.7 


25-7 
Nov. 4.7 
14.6 
24.6 
Dec. 4.6 


14.5 
24.5 
34-5 


Sec J, Tan d 
Mean Place 
D’y a, Dea 
Dy é, Du J 


Ow ww OO 


Ont>M BD OO CO 


“I cn G mm 


N Q W 
ows 
\o 


1.382 
23°.971 
+0.02 

~O.1 


+0.955 
57-55 

+O0.01 

+1.0 


Right 
Ascension. 


h m 
6 4! 
17.00 
17.07 
17.09 
17.07 
17.00 | 


16.89 
16.73 4 
16.58 *7 
16.40 * 


18 
16.22 
18 


“NN 


I 


16.04 
15.87 
15.72 
15.61 


15-53 4 


15-49 
15.48 
15.51 
15-59 
15.70 4 


15.84 

16.02 °° 
16.23 
16.46 i 
16.71 27 


16.98 
17.26 28 
17.56 3° 
17.86 3° 
18.16 9° 
30 


18.46 
18.75 
19.03 
19.28 
19.51 19 
19.70 

19.85 ° 


17 
15 
11 


21 


oO 


25 


vw WN 


Ww 


5 


19.95 '° | 





1.044 
16°.216 


-O.OI 
-O.!I 


& Canis Majoris. 
Mag. 


-1.6 


Declina- 
tion S. 


— 16 35 


35.0 

| 37-4 74 
| 39-5 * 
41.4.9 


17 
43-1 


44-5, 
45-5 
46.2 
46.6 


46.7 


40.4 
45.8 
44.9 
43.8" 


4 


oO 


oA wea ht wv 


—0.298 
41''.36 
0.00 
+1.0 
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18 Monocerotis. 
Mag. 4.7 


Right Declina- 
Ascension. | tion N. 





h ™ °o e 
6 43 |+ 230 
17.24 39.8 13 
17.34 38.5 1 
17-39 © | 37-4 

17-39 | 36.5 
17-35 3 | 35-7 


17.27 35.1 
17.15 5 | 34-6 
ose ie 3 
Go 16.5. 
16.68 161 34:4 
16.52 _ | 34.6 
15 3 
16.37 13/349 5 
16.24 35-4 ¢ 
7 

9 


12 


to = m BH OA On @w 


16.14 - 36.0 
16.08 , | 36-7 
16.06 | 37.6 
16.07 1 | 38.6 
16.12 >| 39.6 


16.20 . 40.7 73 
16.32 


6 41.8 
16.48 


42.9 
16.67 *9 


44.0 
16.88 7" | 45.0 


23 9 
17.11 45-9 

25 7 
17.36 27 | 46.6 5 


17.63 47.1 
17.92 °? | 47.3 
18.22 3° | 47.2 
18.52 °° | 46.9 
18.82 et | 46.3 


19.13 | 45-5 
19.43 > 44-4 
19.72 ~7 | 43.2 
19.99 Oo 41.8 - 
20.23 © 7 | 40.3 - 


20.44 38.8 
20.61 77 | 37.4 + 
20.74 '3| 36.0 ‘4 


CoO NW mm fF 


II 
12 


1.001 +0.044 

16°.323 33.15 
0.00 

-O.1 


0.00 
+1.0 


345 


43 Camelop. 
Mag. 5.1 


Right 
Ascension. 


h m 

6 44 

8 
16.51 
16.72 77 
16.80 ° 
16.74 
16.56 78 

29 

16.27 
15.89 ° 
15.45 *4 
14.96 s 
14-45 5) 
13.95 
13.48 47 
13.06 4? 
12.72 * 
12.46 6 


12.30 
12.25 
12.30 
12.46 " 
12.72 7 


36 
13.08 
13.52 44 
14.04 97 
14.63 *° 
15.29 
16.00 74 
16.7 
17 ST a7 
18.30 79 
19.09 79 


19.88 
20.64 7 


21.37 ea 
22.04 


79 | 
6 | 23-7 


59 | I 
22.63 51 | 28.8 ; 


23.14 
23.54 40 


2.790 


+0.07 
“9.1 





Declina- 
tion N. 





+68 59 


38.3 
26 
40.9 6 


46.0 oe 
48.4 21 
59-5 

52.2 °7 


53-5 ‘5 


wn 
> 
On 
Nw 


| on] 
> 


25.6 
24.5 ° 
23.8 
23.4 
23.4 


24.4 
25-5 
27.0 


| ee | 
Cone &D OPN 


I 
30.9 
33-3 -* 


23.82 79] 35.8 75 


+2.604 


13°.406 31'’.50 


+0.03 
x19 
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Mean Solar 
ate. 


Jan. 0.5 
10.5 
20.5 
30.4 
Feb. 9.4 


19.4 
29.3 
Mar. 10.3 
20.3 
30.3 


Apr. 9.2 
19.2 
29.2 
May 9.2 
19.1 


29.1 
June 8.1 
18.0 
28.0 
July 8.0 


18.0 


27-9 
Aug. 6.9 
16.9 


Nov. 


Dec. 


Mean Place 


D’y 2, Dw @ 


Dy d, Dw 


Right 
Ascension. 





FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Geminoram. 


Mag. 3.6 


+ 34 
12.1 
12.8 
13.6 


14.4 
15.2 


16.0 
16.7 
17.3 
17.7 
18.0 


18.1 
18.0 
17.7 
17.3 
16.8 


16.2 
1§.5 
14.8 
14.1 
13.3 
12.6 
12.0 


11.4 
10.8 


10.2 


9.6 


° 
= 


00 CON NN NNN NI 00 00 
AON WN NWN COON A 


Declina- 
tion N. 


4 


Wh & an Nn DADAAA N OnNnN NI Amn me WG a WP AN 00 GO CO 00 ~) 


ON fe wm O = WD 


@ Pictoris. 
Mag. 3.3 


Right 
Ascension. 


Declina- 
tion S. 


h m ° ’ 
6 47 |—61 50 
8 o 
19.98 
19.97 
19.87 7° 
19.67 7 
19.40 
9-40 37 
19.06 40 20 
18.66 57-7 
18.22 44 
17.75 13 
17.2 
7-27 47 
16.80 6 
16.34 4 
15.91 . 58.6 7? 


15.53 ° 
15.20 7 


14.93 


14.73 

14.60 3 
14-55 3 
14-57 16 


14.67 


ve) 28 


4130.92 
2130.13 


C Mensze. 
Mag. 5.6 


Declina- 


Right 
tion S. 


Ascension. 





h m ° ’ 


6 47 |—8042 


8 
31.76 69.1 
1.47 2972.7 36 
3? 47 55 761 34 


79 32 
79:3 
101 82.1 28 


29.12 10) 04 
27.94 
26.61 . 
25.16 145) gg.7 1° 
23.64 '57| 89.1 7° 
22.09 8 89.6 5 


20.55 9. 

19.04 151 89.1 5 
17.61 . 
16.29 137/ 86.5 tS 
15.10 **9! 84.6 19 


102 23 
14.08 84 2 
13.24 79 
12.61 
12.20 *! 
12.02 





14.85 ° 
15.10 7° 
15.41 3) 
15.78 e 


16.20 6 
16.66 49 
17.15 

17.66 - 
18.17 50 


18.67 
19.14 47 
19.57 Ny 
19.94 


20.24 3° 
23 


20.47 
20.61 ™+ 


20.65 + 


2.119 


0.05 
-O.1 


27.9 iv 
25-5 19 
23.6 
22.3 
21.6 7 
21.6 ° 
22.2 


23.5 
25.4 °9 
27.8 °4 
30.7 *9 


33 
.O 
34.0 27 


6 
37.6 
45.0 37 


13 


—1.868 


_17°.387 48.55 


—0.03 
+1.0 


[Eph 12] 


"3116.77 


12.07 
12.36 
12.87 
13-59 


14.50 


15-57 


3 
18.06 129) 51.8 ° 


19.40 


20.74 


22.02 
23.20 
24.24 
25.10 
25-74 


26.13 
26.27 
26.14 


6.20 


—0.16 
—O.1 


| 36 
aie 


I —6.120 


23°.250 78''.08 


—0.08 
+1.0 
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Tt Argos. 
Mag. 2.8 


| Declina- 
tion S. 


Right 


Ascension. 





h ™ ° 
— §0 30 


26.9 
3| 30.4 35 
33.8 34 
36.9 * 

PF] 
39.6 03 
41.9 
43-7 7 
45.I 
45.54 33 | 46.0 9 
33 | 40.4 ' 
44.87 46.3 
44.55 °" | 45. 

29 12 
tron 25 | 42°8 1 
43 80 2I O 8 20 

"19 40- 24 


43-63 __ | 38.4 

43-52". | 35-7 0 
43.46 9 | 32:8 31 
43.46 (|29.7 7) 
43.52 | 26.6 2 


23.4 
20.3 


17.4 


32 





I! 


3! 





46.86 
47.24 9 i 
47.59 99) 15.4 7 

47.90 © | 18.3 9 
48.16 7 lars 7 


13.0 ° 


21 | 

24. 
eae 36 
32.1 3 


48.37 
48.52 7° 


48.59 / 
1.572 1.213 
_ 45°-143 35''.03 
0.03 
-O.I 





0.02 
+1.0 


Mean Solar 
Date. 


Jan. 0.5 
10.5 
20.5 
30.4 
Feb. 9.4 


19.4 

29.3 

Mar. 10. 
20.3 


30-3 


Apr. 9.2 
19.2 
29.2 

May 9.2 
19.1 


29.1 
June 8.1 
18.0 
28.0 
July 8.0 


18.0 
27.9 
Aug. 6.9 
16.9 
26.9 


Sept. 5.8 
15.8 
25.8 

Oct. 5.7 
15-7 


25-7 
Nov. 4.7 
14.6 
24.6 

Dec. 4. 
14.6 
24.5 
34-5 
Sec 6, Tan 6 
Mean Place 


Dy a, Dee 


Dy 6, Dee J 
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165 Lynois. 
Mag. 4.5 


Right 
Ascension. 


6 49 
8 
41.79 
41.97 7° 
42.06 9 
42.06 ° 
41.97 


41.80 
41.56 74 
41.28 78 
40.96 33 
0.6 
40-93 33 


40.30 
39.99 3° 
39.72 °7 
39.50 
39-35 °° 


39.26 
39-24 
39-29 
39.42 °° 
39.62 56 
39.88 
40.20 37 
40.58 3° 
41.01 16 
I. 
4147 © 
41.96 
42.48 9? 
43.02 4 


43.58 5° 


57 
44.15 57 
44.71 
45.26 > 


53 
45-79 
46.28 49 


44 
46.72 38 
47.10 
47.42 3° 
47.66 74 

1.916 
39°.768 
+0.04 

-O.1 


Declina- 
tion N. 


+58 32 


a 
= 
On 

> 


15.6 

16.0 , 
16.7 10 
17.7 13 
19.0 - 


20.6 
22.4" 


24.4 °° , 


+1.635 
21''.44 

+0.03 

+1.0 


6 Canis 


Majoris. 


Mag. 4.2 


Right 
Ascension. 


h m 
6 50 
8s 
7-07 
7.16 
7.20 
7.20 
7-15 
7.06 


6.93 | 
6.78 


Om Oo & 6 


1.022 
6*.108 


-O.0OI 
-O.I 


Declina- 
tion S. 





—Ir 55 
32-4 4, 


36.4 9 
38.1 te 
39.6 13 
40.9 
41.8 
42.4 
42.8 


42.9 


42.7 | 
42.2 9 
41.5 7 
40.5 
39-3 


37-9 
36.3 
34.6 
32.8 


Hm & NO 





—O.2TI 
39''.42 
0.00 
+1.0 
[Eph 12] 


€ Canis Majoris. 
Mag. 1.6 


Right 
ension. 


h m 
6 55 


II.16 


1.142 
10°.030 
—0.01 
-O.1 









347: 
€ Geminorum. 
Var. 3.7-4.3 
Declina- | Right | Declina- 
tion S. Ascension. | tion N. 
+20 42 
6.7 
6.5 ? 
6.5 ° 
6.5 ; 
6.7 3 
6.9 
7.1 3 
7-4 3 
77 3 
7-9 
2 
73.9 53.82 6 8.1 1 
73.4 53-66 14 8.2 1 
72.5 13 53.52 to 8.3 ' 
Tt? 16) 03°42 7 5-4 3 
9.6 19 53-35 3 46 
67.7 153-32 8.4 | 
65-5 °7 153-33 | 84 © 
63.1 74153.38 °| 8.5 
25 9 Oo 
on 25 53-47 |, . o 
SOT 6] 93-59 16] OS 
55-5 |. | 53-75 8.6 
53.0 79 153.94 ” 8.6 
50.7 “8 54-16 °* | 8.6 © 
48.6 - 54-40 i 8.5 : 
46.8 1449497 35| B4 
45-4 154.96 8.2 
44.5 ; 55.26 x 7-9 ; 
44.0 155-57 32 7-5 5 
44.2 © 55-89 33 7.0 ‘ 
44.8 1 | 002? 34 4 
46.0 17 56.56 5.8 7 
49.82" 57.01] 44 7 
52.3 79 ; 
27 
55-0 29 5 
$0.9 3° ‘ 
63.9 30 3 
-0.551 
66''.17 
—-0.O1 
+1.0 
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X. Geminorum. 
Mag. 3.6 


51 Geminorum. y* Volantis. 
Mag. 5.3 Mag. 3.9 


25 H. Camelop. 
Mag. 5.1 





Mean Solar 
Date. 









Right Declina- Right Declina- 
Ascension. tion N. [|| Ascension. tion S. 


Right Declina- 


Right Declina- 
Ascension. tion N. i 


Ascension. tion N. 








h m ° , h m ° ¢ h m e e 
7 8 i+1618] 7 9 |—7020 7 13 |+1641 
an. 0.5 [20.12 8. . 1.6 I 65. 
toe 20.26 *4 38.4 5 ee 7 rea o7 341 14 62.9 5 
20.5 120.35 ?| 37.8 4133.28 '4| 78.9 3 3.40 9] 64.6 3 
30.4 120.38 3] 37.6 : 33.02 x, 82.3 i. 3.44 4 64.4 : 
Feb. 9.4 | 20.37 6 | 37°5 i re vst - 3.43 ; 64.3 0 
19.4 | 20.31 37-5 32.1 2 3.38 64.3 
29.4 120.21 7°] 37.6 "| 31.63 5 go.5 79 3.28 7°! 64.4 7 
Mar. 10.3 | 20.07 - 37.8 : 31.01 a 92.4 ° 3.15 - 64.6 ; 
20.3} 19.91 ©? 38.0 * 1 30-34 65 93.7 ; 3.00 - 64.8 * 
30-3 119-75 ..| 38-2 | 29.65 69 94.5 3 2.84 6 65.0 A 
Apr. 9.3]19.59 38.4 [28.96 94.8 2.68 65.2 
19.2 119.44 75] 38.6 7128.28 o. 94.6 : 2.52 1°] 65.4 ? 
29.2 | 19.30 a 38.8 ; 27.63 93-8 2.38 14) 65.6 : 
May 9.2] 19.19 , | 39:0 5 | 27.02 27 | 92-5 " 2.27 - 65.8 * 
19.1 | 19.12 4 39.2 | 26.48 47 90.8 - 2.19 4 66.0 ; 
29.1 | 19.08 39.4 26.01 88.6 2.15 66.2 
June 8.1]19.08 °| 39.6 7] 25.63 3° 86.1 2.14 66.5 3 
18.1 19.12 , 39.9 ° 25.34 i 83.2 i 2.17 3 66.7 , 
1 28.0 19.19 7] 40.1 | 25.1 3 0.1 32 2.24 7 6 9° 
July 8.0] 19.30 ts 40.4 3 25. 3 76.9 33 2.35 14 71 
18.0] 19.45 40.7 25.11 73.6 2.49 67.3 
27.9 | 19.63 . 40.9 : 25.25 a 70.3 °s 2.66 7 67.5 : 
Aug. 6.9] 19.83 33 | AEE 1 | 25-49 i. 67.2 0 2.86 i 67.7 * 
16.9 }| 20.06 96 | 41:2 5 25.84 64.3 ; 3-09 ° 67.8 : 
26.9 | 20.32 °° | 41.2 "| 26.28 2 61.8 = 3.34 67.7 | 
Sept. 5.8 | 20.60 oo | 41:1 26.80 59:7 6 3-61 | 67.6 
15.8 | 20.89 ° 40.9 7127.39 29 | 58.1 6 3-90 °° | 67.3 3 
25.8} 21.19 2°| 40.5 4+] 28.03 °+) 57.1 4.21 31] 66.9 4 
Oct. 5.8] 21.50 32 40.0 >} 28.70 a 56.8 ; 4.52 32 66.4 ° 
15.7 } 21.82 33 39.3 29.38 63 |07° ro 4.84 33 65.7 3 


25.7 422.15 38.6 30.06 58.1 5-17 64.9 
Nov. 4.7 | 22.47 °° 37-7 2130.71 °5| 59.7 ” 5.50 38 64.0 9 
14.6 | 22.79 37 | 36.8 9131.30 59 | 61.9 5.82 37] 63.1 9 


31.82 97 | 64.6 7? 


24.6 | 23.09 3° | 35.9 
32.25 . 67.8 3? 


Dec. 4.6 | 23.37 s 35.0 


Aan oOo 0 OO NN GH & b 
















35 25 8 
14.6 | 23.62 34.1 32.57 71.3 6.66 60.4 

2 6 8 

24.5 [23.84 °7 | 33-4 7132.77 " 74.9 2 6.88 *"| 59.6 | 
34-5 124.00 32.8 32.84 78.7 7.06 59.0 

Sec J, Tan d 1.042 +0.293 2.974. —2.801 7.750 +7.685 1.044  +0.300 
Mean Place J 19°.177  32''.68 | 29°.785 82''.16 J 38%.154 61''.82 2°.220 §9''.49 
D’ya, Dea +0.01 +0.01 -0.07 -0.06 +0.01 +0.01 
Dy 5, Do 5 -O.1 +1.0 0.1 +1.0 -O.% 295 


[Eph 12) 


350 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


(Eph 12) 


APPARENT PLACES OF STARS, 1912. . 351 


FOR THE UPPER TRANSIT AT WASHINGTON. 







7) Canis Majoris. | Groombridge. 1308.| ( Canis Minoris. 


Mean Solar Mag. 2.4 Mag. 5.8 Mag. 3.1 
Date. 








hte Declina- 


Right Declina- 
Ascension. tion S. i 


t Right Declina- Right Declina- 
Ascension. tion N. 


Ascension. | nation N. | Ascension. tion N. 


















h m e ’ 
7 23 |+31 57 


h m ° 


7 20 |-—29 7 + 828 





8 " 8 
Jan. 0.5 137.98 42.1 23.67 8.8 . 42.5 
10.5 | 38.09 - 45.1 > 23.81 ~ 7.7 9 43.0 : 
goals8rs °|s03 7 2396 5| 61 7 4a 7 
Feb 8.10 9 24 , 6 8 
- 9413910 7 | 52-9 || 23-95 5-5 4 45.0 3 
19.4 | 38.00 55.0 45.8 
29.4 137.86 '4| 56.7 17 23.81 9| 4.9 ? 46.6 8 
Mar. 10.3 | 37.69 a 58.0 5 23.69 - 4.8 . 47.4 . 
20.3 137-49 31 199-2 ; 23.54 2 4.8 : 48.0 4 
30.3 | 37.28 °° 159.5 > 23.38 6) 49 | 48.4% 
Apr. 9.3 137.08 50 | 39° ; 23.22 1s 5.1 ; 48.7 
19.2 36.88 19 59-3 7 23.07 13 5-4 5 48.9 
May 9.213652 "7/878 © 283 "| or 4 187 
13 14 9 5 
19.1 | 36.39 13 56.1 18 22.74 6.6 ; 48.4 
29.1 | 36.29 6 | 543 25 22.69 5| 71 ¢ 48.0 
June St 36.23 , | 52-3 2) 22.67 i 77 6 47-5 
18.1 21 O.1 22. , , 
28.0 36.23 oo 24 02.75 6 30 7 46.3 
July 8.0] 36.28 ° 45.2 i 22.84 2 9.7 45.6 
18.0 | 36.37 42.7 22.97 10.4 44.9 
28.0 | 36.50 0 40.2 °° 23.13 '°| 11.0 e 44.1 
Aug. 6.9] 36.66 °° | 37.9 3 43-4 
16.9 | 36.86 3 35.8 9 3 42.6 
26.9 | 37.09 _* | 33-9 15 : 41.8 





Sept. 5.8 [37.35 38 | 32°4 ao 41.0 
15.8 | 37.63 | 3t4 40.2 
25.8 137.93 2° |30.9 > 39.5 

Oct. 5.8138.24 37| 30.9 ° 38.7 


15.7 | 38.56 33 31.4 > 37-9 


25.7 1 38.89 32-4. 37-2 
Nov. 4.7 | 39.21 37 | 34.0 7 36.6 
I 20 
14.7 139.52 9' | 36.0 36.1 
30 24 
24.6 | 39.82 38.4 35-7 


OwWwhann ny CON CO WOON DB NNAAM RW BO WN 


Dec. 4.6 | 40.09 5 4i.1 77 35.4 









14.6 . . . 
4-9 | 40.32 tg 44-9 26 35:4 , 

24.5 | 40.51 14 47.0 31 35-5 

34.5 140.65 ™4] 50.1 35-8 
Sec 6, Tan 6 1.145 0.557 1.179 +0.624 
Mean Place | 36*%.902  51''.07 27°.199 37''.78 
D’y 4, Dea —O.01 0.01 +0.02 +0.01 
Dy 5, Da d -O.1 +0.9 . +0.9 . +0.9 —O.1 ADH 
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Mean Solar 
Date. 


Jan. 0.5 


Feb. 9.4 


Mar.10.3 


Apr. 9.3 


May 9.2 


June 8.1 


July 8.0 


Aug. 6.9 


Sept. 5.9 


Oct. 


NOV. 4.7 


Sec 6, Tan 6 
Mean Place 
D’y«, Dw a 
Dy J, Dw 6 
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O Arghis. 
Mag. 3.3 


Declina- 
tion S. 


co? Geminorum. 
Mag. 2.0 


Declina- 


Right 
tion N. 


Ascension. 


25 Monocerotis. 
Mag. 5.2 


Right 


Declina- 
Ascension. tion S. 


—$—_—— ES | ES OE ES | EE 


25.05 20 
25.07 7) 77-4 | 


25.14 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
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/ 
8.93 42.9 |56.70 31.4 154.14 62.7 
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8.48 Q 43.5 56.24 * 31.8 ° 53.68 “ 61.2 | 
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54.5 


54.8 
55-2 
55:5 
55.8 


ton fh Bm G&G 


mw 8 Coe Coe 


56.2 
56.4 
56.5 
56.6 
56.6 


56.6 
56.5 
56.3 
56.1 
55-8 


55-3 
54-7 
53-9 
53.0 


ocmUCcCOOUlmllCleD 


eo ES 2 od 


- 
oOo Oo oO 


an 

N 

io) 
-_ 


50-9 5; 
49-7. 
48.4 
47.2 
46.0 


44.9 


44.0 
43.2 


+0. 323 

50''.24 
+0.01 
+0.8 


=~ = = oo 
ae oo. o 
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358 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


é Argdas. 30 Monocerotis. O Urese Majors. 
Mean Solar Mag. 1.7 Mag. 4.0 Mag. 3.5 
Date. 






Right Declina- Right Declina- Right | 


Right Decline 
Ascension. tion S. Ascension. tion S. Ascenaion. | tion N. 


Ascension. 














Sept. 5.9 | 20.79 ; | 59.8 
15.9 | 21.04 
25.8} 21.31 77 | 58.3 

Oct. 5.8} 21.61 3° | 57.3 
15.8 | 21.92 : | 56.2 


40.73 19.5 16.67 | 58.3 59.50 
16.90 73 | 58.1 


rn 

‘© 

o— 
~] 


2 
8 1117-15 °° 58.1 ° 
41.89 42) 14.8 "117.42 37 | 58.5 7 [60.97 58 
42.35 14.4 17-71 31/0"? } 


42.84 14.7 18.02 60.2 62.12 
43.34 °°] 15.6 9] 18.34 °° | 61.6 » 62.73 
43.83 49] 17.1 15] 18.66 3? | 63.2 7°163.34 O! 
44.29 4°] 19.3 77] 18.97 st 65.0 ro 63.94 es 
19.28 58 66.9 a 64.51 34 


= 


oO 
Il 
12 34-5 13 
33-2 
32.3 
31.8 
31.7 
32.0 


2| 
25.8]22.24 !55.0 

Nov. 4.7] 22.58 34! 53.7 13 

34 | 13 

14.7 | 22.92 3+, 52.4 * 

24.7 | 23.26 34] 51.1 *3 

Dec. 4.6 | 23.59 49.9 


14.6 | 23.90 38 48.8 
24.6 | 24.18 47.8 


34-6 | 24.42 *4 | 47.0 


a2 Go mt tn OO 


45.10 25.1 19.56 69.0 65.05 


21 


, 32.7 
45.41 3" | 28.6 9°] 19.81 25) 711 65.53 49 | 33.8 
45.65 *+| 32.3 37] 20.03 77 | 73.1 7°] 65.94 47 | 35.3 *5 


| 

° h m e ° h m °e ° h m | 
8 20 |—5913] 8 21 |— 336] 8 22 |+61 0 

8s ve 8 Cd 8 Ld 

Jan. 0.6 44.26 18.8 16.63 60.2 60.17 47.1 
10.5 44.44 1° | 22.6 399 16.82 19 | 62.1 19} 60.53 3°] 48.8 7 
20.5 44.54 '°| 26.4 33] 16.96 14 | 63.9 - 60.80 77 | 50.8” 
30.5 44.55 , 30.2 io 17.06 "4 65.5 ta 60.97 7 53.0 
Feb. 9.5 44.48 ts 33.8 33 17-10 ° 66.9 ~ 61.04 , 55-3 3 
19.4 . 44.33 37.1 17.09 68.1 61.02 57-6 
29.4 58.2 7144.10 79 | 40.1 - 17.04 >|69.0 9] 60.91 77 | 59.8” 
Mar.10.4 58.5 3143.81 79 | 42.7 7°] 16.95 9169.7 7160.72 79 | 61.8” 
20.4 58.9 : 43.48 44.9 7 16.84 - 70.2 ® 60.46 nt 63.5 1 
30.3 59.4 4 43.11 39 46.6 13 16.70 15 70.4 6 60.15 34 64.9 0 
Apr. 9.3 59.8 42.72 | 47-9 16.55 ie | 704 59.81 65.9 6 

19.3 60.2 4142.32 49| 48.6 7116.40 '5| 70.2 7159.47 34 | 66.5 
29.2 60.6 4141.93 29 | 48.8 7] 16.26 4) 69.9 3159.13 34] 66.7 ” 
May 9.2 60.9 ; 41.55 - 48.4 16.13 Q 69.4 - 58.81 . 66.4 § 
19.2 61.2 5 | 42-19 33 47.6 13 16.02 9 68.8 8 58.53 03 65.6 1 

29.2 61.4 40.86 46.3 15.93 68.0 58.30 64.5 
June 8.1 61.5 ™140.58 78 | 44.5 '8015.87 °|67.1 9158.13 17 63.0 
18.1 61.6 ']40.35 73] 42.3 7715.84 3] 66.1 7°] 58.02 | 61.2! 
28.1 16 . 40.17 1 39.8 ° 15.84 ; 65.0 _ 57.98 4 59.2 i. 
July 8.1 Ore | 40-05 ; 37.0 30 15.87 ‘ 63.8 _ 58.00 9 57.0 4 
18.0] 19.94 61.5 40.00 34.0 15.93 62.6 58.09 54.6 
28.0 | 20.06 ler 140.02 7| 30.9 31} 16.03 7°} 61.5 77 458.25 1°] 52.1 35 
Aug. 7.0] 20.20 '+| 61.2 7440.10 %| 27.8 37]16.15 17] 60.5 7°] 58.48 73 | 49.6 75 
16.9 | 20.37 '7| 60.9 3] 40.24 24.8 ° 16.30 ~ 59.6 58.76 7 47.1" 
26.9 | 20.57 °° | 60.4 40.45 3, | 22.0 >. 16.47 a 58.8 5 | 59-10 34 | 44.6 " 


IT 





Sec 6, Tan 6d 1.055  +0.337 1.954. —1.679 1.002 -0.064 2.064  +1.805 
Mean Place] 19°.620 55’’.40 42°.545 33''.84 15°.870 67''.34 57°.868 47°'.96 
D’ya, Dua +0.01 +0.01 —0.04 -0.06 0.00 0.00 +0.04 +0.07 
Dy d, Du 5 0.2 +0.8 —0.2 +0.8 —0.2 +0.8 0.2 +0.8 


{Cph 1a] 


Mean Solar 
Date. 


Jan. 0.6 
10.5 
20.5 
30.5 
Feb. 9.5 


19.4 
29.4 
Mar.10.4 
20.4 


30.3 


Apr. 9.3 
19.3 
29.2 
May 9.2 
19.2 


29.2 
June 8.1 
18.1 
28.1 
july 8.1 


18.0 
28.0 
Aug. 7.0 
16.9 
26.9 


Sept. 5.9 
15.9 
25-8 
Oct. 5.8 
15.8 


25.8 
Nov. 4.7 
14.7 
24.7 
Dec. 4.6 


14.6 
24.6 
34-6 


Sec 6, Tan d 


Mean Place 


D’¢a, De a 
Dy 6, Do d 


APPARENT PLACES OF STARS, 1912. 





FOR THE UPPER TRANSIT AT WASHINGTON. 














359° 








? Chameeleontis. | Groombridge 1450. 7 Cancri. Groombridge 1446 
Mag. 4.3 Mag. 6.0 Mag. 5.5 Mag. 6.3 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. [| Ascension. | tion N. Ascension. | tion N. 
h m ° ’ h m ° , h m ° , m o ¢ 
8 23 |-77 11] 8 27 |+3818] 8 27 |+2044 29 1+7355 
8 ” 8 ” 8 id 8 
22.25 47.0 13.19 69.0 38.23 29.8 61.37 76.2 
22.51 7950.7 37113.45 7°169.5 5138.45 22|29.3 5]61.94 57| 78.5 23 
22.58 7.54.5 35113.65 2°| 70.2 7138.62 17| 28.9 4162.36 47] 81.0 75 
22.46 30 58.3 13.78 % 71.2 , 38.74 - 28.8 62.62 . 83.7 sg 
22.1 2.0 13. 2. 81 28. . . 
a7 35 3-55 | 72-3 1643 , 9 , 2.71 7 Sy 
21.69 5-5 13.86 73.5 38.82 29.2 62.64 89.2 
21.06 3 68.7 0 13.81 2 74.8 i 38.78 ; 29.5 ; 62.42 x6 91.8 ne 
20.30 gg 71:6 5 13.71 14 76.1 YW 3n70 1 | 29°9 5 62.00 48 94:2 - 
9-44 941 74-0 35] 13°57 7 77-2 5 3°:59 14 30.4 5 1.5 57 99-3 16 
18.50 100: 76.1 15 13.40 5 78.2 3 38.45 ts 30.9 5 61.01 bal 97°9 ag 
17.50 | 77.6 13.22 79.0 38.30 31.4 60.39 99.0 
16.47 193 78.6 '°113.03 19} 79.6 °138.15 15|31.9 5459.74 5/99.6 © 
104 5 18 3 15 4 65 I 
15-43 05: 791 5112.85 71299 | 38.00 | 4 | 3273 3459-09 62/997 
14.41 97| 72°° 6 12.68 1s 80.0 : 37-86 32.6 ; 58.47 56 99.2 5 
13-44 0, 78.4 | 12-53 7 | 79-9 4497-75 32.8 7 157-91 49 98.2 | 4 
12.54 77.3 12.42 79.5 37.66 57-42 96.8 
11.72 75.7 ° 12.34 °|78.9 : ; 0 38 
11.00 oo 73-7 2, | 12.30 4 78.1 © 
r0-4t 45 ae 24 12.30 4 77-1 ; 38 
9.9 30 O30 12.34 5 76.0 12 3 29 
9.66 65.6 12.42 74.8 4. 
9.52 “4 62.5 - 12.54 - 73.5 > 79! 81.6 3° 
9.54 7159.3 97 [12.69 75 | 72.1 74 8.6 3° 
9.73 46 56.2 0 12.88 70.6 - 5.6 x0 
10.09 51 53-3 27 13.11 oe 69.0 15 72.6 8 
10.60 50.6 13.37 67.5 8 
11.26 rc 8. 13.66 3 65.9 - , °° 
12.05 3° 46.5 4 13.98 a 64.4 - 3! 04-9 °° 
12.94 97) 45-2 °2 114.33 26 62.9 te 1| 62.9 7 
13.91 1ol 44.5 6 14.69 38 61.4 14 61.2 13 
14.92 44.5 15.07 | 60.0 . 
15.93 "99 45.1 [15-47 10 58.8 - 9.1 8 
16.92 3 46.4 9 15.87 40578 3 58.7 4 
17.85 3 48.3 16.27 $7.0 | . 
18.68 70 50.8 i 16.66 7 56.4 ; 
19.38 . 17.0 6.1 
19.93 55 are 33 1 36 33 261 ° 16 
an 37 36 29lte, 3 19 
20.30 60.6 17.65 “7 56.4 
4.514 4.402 1.275  +0.790 . 3-615 +3.473 
17°.853 63''.66 115.989 68''.18 37°.337 26''.64 56°.962 78''.18 
—-0.09 -0.17 +0.02 +0.03 +0.01 +0.02 +0.07 40.14 
-0.2 +0.8 ~0.2 +0.8 -0.2 +0.8 9.2 xORB 
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860 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Hydre. O Hydree. y Cancri. O Cancri. 
Mean Solar Mag. 4.2 Mag. 4.5 Mag. 4.7 Mag. 4.2 
ate. 








Right Declina- Right Declina- Declina- Right Declina- 
Ascension. tion N. Ascension. | _ tion N. tion N. Ascension. | tion N- 
h m o h m > ° , h m ._ ¢ 
8 32 I+ 6 of 8 34 |+ 338 +2146] 8 39 {+1828 


” ” 
8 8 





8 

Jan. 0.6 }| 60.69 45-9 10.29 69.5 70.9 42.03 45.1 
10.6 | 60.90 7" | 44.4 75 [10.50 7! | 68.0 ' 70.3 ©142.26 73 | 44.3 8 
20.5 161.06 '°| 43.1 13]10.66 1° | 66.6 14 70.0 2142.44 7° | 43.8 95 
61. II “10, _ 12/6. 4 12 60. I er ar3i| ie 3 
30.5 | 61.17 6 | 42:1 3 10.78 6 | O54 45 99 | 42.57 7 43:5 : 
Feb. 9.5 [61.23 [483 ¢ 10.84 : 64.4 3 70.0 3 42.64 5 (43-4 | 
19.4 | 61.24 3 | 40-7 ; 10.85 4 63.6 6 70.3 4 42.66 43-5, 
29.4 | 61.21 3 | 40-2 3 10.81 , 63.0 3 70.7 : 42.63 ° | 43.7 \ 
Mar.10.4 | 61.13 1 {399 Tp tO-74 1, 62.7 ° 71.2 ¢ 42.56 1p 441 \ 
20.4 | 61.02 13 39.8 ; 10.64 13 02-5 i" 71.8 6 42.46 _ 44-5 | 
30.3 | 60.89 13 39-9 || 10.51 14 2.5 : 72.4 6 42.34 14 45.0 | 

Apr. 9.3 {60.76 40.1 10.37 62.6 73.0 42.20 45-5 
19.3 | 60.62 “4/ 40.4 3] 10.23 '4|62.8 ? 73.5 142.05 ‘>| 46.0 ° 
14 4 14 3 4 15 4 
29.3 | 60.48 13 40.8 4 10.09 13 63.1 5 73-9 3 41.90 13 46.4 4 
May 9.2 |] 60.35 ty 41.2 5 9.96 Y 63.6 ‘ 74.2 3 41.77 1, | 468 3 
19.2 | 60.24 9 41-7 5 9.85 9 64.2 6 74-5 5 41.65 9 47.1 ° 
29.2 | 60.15 6 [42:2 ¢ 9.76 6 64.8 6 7 74-7 41.56 6 | 47:3 , 
June 8.1 | 60.09 3/428 5 | 9:70 4 65.4 , 74-7 41-50 3 47-5 | 
18.1 | 60.06 “43-4 7 9.66 5 66.1 3 74.7 ; 41.47 : 47.6 3 
; 28.1 | 60.06 3/441 6 9.66 3 66.9 7 74.6 ; 41.46 ; 47.6 
July 8.1 [60.09 6 447 6 9.69 - 67.6 , 74.4 3 41.48 6 475 | 
18.0 | 60.15 9 45-3 s 9:75 68.3 , 74.1 4 41.54 9 47-4 
28.0 | 60.24 . 45.8 ; 9.83 7 69.0 6 73.7 5 41.63 I 47.2 3 
Aug. 7.0 | 60.35 ; 46.3 9-94 | 69. 73-2 ¢|4l-75 | 46.9 , 
17.0 160.49 15 46:7 4 10.08 - 70.1 ; 72.6 , 41.90 : 465 
26.9 | 60.66 2940-9 5 | 19-25 6, 70.4 : 71.9 3 42.0 a4 0 & 
Sept. 5.9 | 60.86 - | 46.9 1410-45 5/795 | 71.1 9 42.29 2 45-4 
15.9 | 61.08 - 46.7 5 10.67 ; 70.4 70.2 a 42.52 - 44.6 10 
25.8 |61.33 °° 46.2 10.91 4 70.1 }69.1 142.78 © 43.6 
Oct. 5.8] 61.60 30 45:5 ; 11.18 0 69.5 5 | 13-79 35 67-9 13 43-06 30 | 42°5 32 
15.8 61.90 44.6 L 11.47 31 68. L 14.01 33 | 65 43-3 32 41.3 13 

25.8]62.21 | 43.5 11.78 67.5 14.34  -65.3 43.68 40.0 
Nov. 4.7 ]62.53 °° 42.1 ‘+] 12.10 37 | 66.1 '4] 14.69 9° | 63.9 741 44.02 34 | 38.6 - 
14.7 162.86 33 4o.5 1°] 12.43 33] 64.6 '] 15.05 3°. 62.5 '4]444.37 35] 37.1 © 
32 16 32 | 17 35 14 34 1§ 
24.7 163.18 7 | 38.9 ty 12.75 7 62.9 gf tot a 61.1 13 | 44:71 33 35-6 14 
Dec. 4.7 163.49 30 37.2 1 13.06 so | OF ig) lo74 32 59-9 145-04 32 34-2 


35:5 13.36 159.3 16.06 58.8 45.36 | 33.0 
57.5 '8] 16.35 2957.8 2] 45.06 2° | 39" 
55-8 *7 16.01 © | 57-1 7 45-91 75 | 31.0 7 


14.6 163.79 || ; 2 
24.6 | 64.06 “33.8 7 13.63 ~/ 
34.6 164.30 °+ 32.2 7°913.86 73 











Sec“, Tan 6 1.006  +0.105 1.002 +0.064 1.077. +0.400 1.054  +0.334 

Mean Place | 59*%.929 =40''.48 9°.552 63''.76 11°.770 68''.25 41°.187 42''.03 

D’y a, Da @ 0.00 0.00 0.00 0.00 40.01 +0.02 +0.01 +0.01 
Dy 5, Dw b -0.2 +0.8 ~O.2 +0.8 9.3, +0.8 0.3 +0.8 


{Eph 12)\ 


APPARENT PLACES OF STARS, 1912. 
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2 Cancri. € Hydre. 
u “Mag 3- - Mag. 4.2 Mag. 3.5 
ean Se Solar 











Right Declina- Right Declina- 
Ascension. tion S. Ascension. | _ tion N. 
h m ° e 
8 41 |+29 4 
8 id 
Jan. 0.6 23.53 58.1 
10.6 23.77 741 58.0 * 
20.5 23.97 7°| 58.1 ° 
30.5 24.12 75 | 58.4 
Feb. 9.5 24.20 | 59.0 , 
19.4 24.22 59-7 , 
29.4 24.19 60.5 
Mar.10.4 24.12 //61.4 ? 
20.4 24.01 *! 4) O23 ° 
30.3 23. 87 ** 6 | O3-F 7 
Apr. 9.3 23.71 | ° | 63.8 6 
19.3 23-55 5 | 04-4 5 
29.3 23.39 _ | 64.9 
May 9.2 23.24 3 65.2 ° 
19.2 23.11 © 65.3 ° 
29.2 23.01 65.3 
June 8.1 4122.94 7165.1 ? 
18.1 22.90 */64.8 3 
28.1 22.89 *|64.3 > 
July 8.1 22.91 . 63.7 ° 
18.0 22.97 | 63.0 
28.0 23.07 7° | 62.1 9 
Aug. 7.0 23.20 '3/61.2 9 
17.0 23. 36 1 60.2 *° 
26.9 23-55 07 | 59-1 0 
Sept. 5.9 23-77 | 57-9 | 
15.9 24.02 56.6 *3 
25.8 24. 30 7 55.2 °4 
Oct. 5.8 24.60 3°} 53.8 "4 
15.8 24.93 ° 35 (524 ve 
25.8 25. 8 50.9 
Nov. 4.7 25.64 3° | 49.5 14 
14.7 26.01 37 | 48.2 73 
24.7 26. 38° 37 | 47.0 1? 
Dec. 4.7 5 26. 74° 4 [45:0 °g 
14.6 27. 08 45.2 « 
24.6 27.40 : 44.6 
34.6 27.68 7" | 44.2 
Sec 6, Tan d I.I91 0.646 1.144 +0.556 
Mean Place 3°.329 67''.26 22°.546 56''.78 
D’ya, Dea -0.01 -0.03 +0.01 +0.02 
Dy 6, Du d 0.3 +0.8 —0.3 +0.8 


[Eph 12] 





Right 


Ascension. 


8.97 ° ne 


9.27. 
9.59 3” 
9.92 33 


| 32.9 


10.25 39 
10. 57 56 


10.87 


11.15 | 28 


Il. 39” 


1.007 
7°.042 
0.00 

0.3 


Declina- 
tion N 


e ’ 


+ 644 


37-4 
36.0 *4 
34.8 °° 
33-7 


32-3 
31.9 
31.7 
31.6 
31.7 


31.9 
32.2 
32.6 
33.0 
33°5 


34-0 
34.6 
35-1 
35-7 
36.3 
36.8 
37-3 
37-7 
38.0 
38.1 


we me HD Or oO 


Om Dhan AAAMN AHA And & WwW 


38.1 
37-9 
37-4 3 
36.6 

35-6 


34.4 
33.0 
31.4 
29.7.7 
27-9 

26.2 6 
24.6 

23.1 79 


1) 


+0.118 


32''.37 


+0.01 
+0.8 


361 


O Argos. 
MAB 20 2.0 


Right 
Ascension. 


Declina- 
tion S. 





h m e , 


— 54 22 


53-1 
*) 56.8 37 
60.6 a 
64.3 
67.9 3 , 


71. 3. 
17.71 | 74-4 i 
17. §0 26 77-2 
17.24 


16. 95 | ° 


16. 64 

16.31 39 
15.98 33 
15.66 9? 
15.36 ° ° 


15.08 
14.83 °° 
14. 63°. 
14.47 * 
14.36 rt 


14.30 
14.29 
14.34 


14.45 
14.62 is 


14.84 

15.12 20 55-0 * 
15-45 95 153-3 11 
15.83 ° | 52.2 
16.24 7) | 51-7 ® 


16.67 51.8 
17.12 | 5 


17.58 4 14 


I.2 
I 712 
65.3 3° 
II 62.4 29 
59.6 7° 


25 
57-1 


41 
18.43 38 
18. Br 
19g. 135 
19.39 ° 
1.717 
16°.243 


0.03 
O.4, 


55.9 
58.4 °° 
61. 
84 
5 | O48 36 


—1.396 
68''.77 

—0.06 

xOB 
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o* Cancri (mean). © Hydre. t Ursse Majoris. a Cancri, 

Mean Solar Mag. 5.5 Mag. 3.3 Mag. 3.1 Mag. 4.3 
Right Declina- Right Declina- Right Declina- Right Declina- 

Ascension. |_ tion N. Ascension. tion N. § Ascension. | tion N. [| Ascension. | tion N. 
hm °¢ h m >! h m o 't bh mm . 
8 48 |+30541 8 50 |+ 6 16 8 53 j+4822f 8 53 |+1211 

8 ” 8 8 ” 8 ° 

Jan. 0.61 53-74 36 48.7 , | 45:34 23 56.8 12.82 32 74.3 ; 41.32 | 3| 598, 
10.6 | 54.00) | 48.6 | 145.57 75 55-3. 3 13.14 9 35 | 75" 41.55 * 5 | 58:7 ic 
20.5 154.21 148.8 | 145-75 ©. | 54.0 © 113.39 | 76.3 °2 141.74 19 | 57.7” 
30.5 | 54.37 °° | 49.2 4145.88 *3| 52.9 '! | 13.58 19! 77.8 : 41.88 1430 
Feb. 9.55446 °/ 49.9 7145-95 ; 52.0 , 13.69 * gi 794 41.96 3 | 505 5 
19.5 |54-49 ,|507 , 45.98 2 {51-3 113-73 582 1g) 41-99 21507 ; 
Mar.r0.4 | 440 ,7|526 145.90 ©/so.7 21361 9184.7 *7]qr.99 5 |Ser o 
aoe “F* 10 ‘7 10 I 15 3 | 2 
20.4 | 54.30 14 53.6 9 45.81 2 | 50.6 5 13.46 legs 41.84 12 | 50:3 ; 
30.3 154.16 6 54-5 3 45.69 13, | 308 3 13. 27 | 87-7 | 41.72 141 50° ; 
Apr. 9.3 [54.00 55-3 45-56 | 50.8 13.06 88.9 41.58 56.9 
19.3 | 53.83 17| 56.0 7]45.42 14) 51.1 3} 12.83 23 | 89.8 ° 41-44 19/573 
May 9.2|53.52 15/568 3] 45:10 "3'519 *[1239 7/905 2)antg 12 /sha 5 
; ‘<" 13 oy 2st 7 6g | 2 2 | 86 4 
19.2 153-39 | 56.9 9 | 49°04 9 97-4 5 12. 19 * 7 1903 5 41.07 © 515 4 
29.2 | 53.28 56.9 44.95 | 52.9 12.02 "| 89.8 40.97 "| 59.0 
June 8.2 | 53.20 : 56.7 ; 44.88 1153.5 e 11.89 3189.0 1 40.90 7159-4 | 
wea [Sons 2/883 ofS Ste LTS 4 Seo alto gs 27 
ul 2 foo4 rivr’ 6 8 16 8x 2 654 3 
July 8.1 153.15 5 (95° 3 44.84 4/553 ; 11.76 | | 84.9 40.85 5 4 
18.0 | 53.21 9 54.2 9 44.88 , 55-8 ; 11.80 9 * 832 19 40.90 , 60.6 , 
sg 9 | S339 02) $33 ol 485 00: S03 AYES on 13 od 00. BOE 
17.0 153.57 15! 51.2 12] 45.18 13157.0 3] 12.21 ries 41.20 13 60.7 | 
6. 18 13 16 OEY oe 22 6 6 2 
26.9 | 53-75 | *|49.9 13 45-34 1957-1 2]12.43 22 75.0 2741.36 1° 60.5 | 


Sept. 5.9 
15-9 


53-97 | 48.5 14) 45:5? 91/572 411? 69 72.9 [41-55 60.1 
54-22 791 47.1 re] 45-73 4,568 =] 12. 99 3 4 © 70.7 *" 1 4t. 767 59-5 
54.50 45.6 9145.96 27 | 56.3 13.33 9 68.6 © 142.00 | , §8.8 
80° 3° 44.1 1546.22 77 ' 55. 13.70 97 66.6 7°] 42.26 7°. 
54. 44.0 0° 39 55° 10 40 8 29 57-9 
55: 13 ~ 42.6 - 46.51 30, S45 yy | 1410 43:04 42.55 | 56.7 
55: 8. 4U.r 746.81 53.3. 114.53 | 63.1 | 42. 86 55-3 .. 
55.84 3° 39.6 15] 47.13 3751.9 14 14.98 1 61.6 '5} 43.18 37 53.8 79 
5:04 8g | I ! I 12 aes | 

56.22 3° 38.2 4147.46 33, 50.4 15] 15.44 *°, 60.4 "2 } 43.51 35, 52.3 1 

- 15.91 47: 59.6 © 143.85 3+. 50.7 | 


38 3 17 
56.60 3° | 37.0 °7 147.79 °° 48.7 
56.97 37 530° 8 48.11 37 46.9 18116.37 1591 >| 44.18 5249 
16.81 51 389 44-50 0 47-5 


8 3 ' g 


57-32 135-2 ,| 48.42 g 450 
57-64 °° 134.6 >| 48.70 "| 43.4 a 

17.56 ' S|50.7 © 45-05 44-7 + 
1.506 +1.126 1.023 +40.216 


6 
57-93 7934-3 3]48.95 75. 41.8 " 
_iit344 76.27 | 408570_56"07 


Sec 6, Tan d 1.166  +0.599 1.006 +0.110 
+0.02 +0.05 0.00 +0.01 
0.3 +07 —0.3 +0.7 


oO wm G 












b= 
~] 

ee on! 

e- wewonr me 


16 


we 









Mean Place | 52°.750 48'’.o1 44°.631 51''.78 

Dy a, Dw @ +0.01 +0.03 0.00 0.00 

Dy 6, Dw J -0.3 +0.7 -0.3 +0.7 
[Eph 12] 





Jan. 0.6 
10.6 
20.5 
30-5 

Feb. 9.5 


19-5 
29.4 
Mar.10.4 
20.4 


30.4 


Apr. 9.3 
19.3 
29.3 
May 9.2 
19.2 


29.2 
June 8.2 


18.1 
28.1 
July 8.1 


18.1 


28.0 
Aug. 7.0 
17.0 
26.9 


Sept. 5.9 
15.9 
25.9 
Oct. 5.8 
15.8 


25.8 
Nov. 4.8 
14.7 
24.7 
Dec. 4.7 


14.6 
24.6 
34.6 
Sec J, Tan 6 
Mean Place 


Dy, Dw 
Dy 4, Dead 
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K Ursee Majoris. 





O* Ursee Majoris. 
Mag. 4.9 


Right 
Ascension. 


42.97 
43.48 >! 


2.612 
40°.028 


+0.04 
-0.3 


+) 117 
73/}311.6 7 
Oo 5 


4113.1 


Declina- 
tion N. 





+67 29 


29.2 

30.9 17 
33.0 i. 
35-3 2° 
37.8 °° 


41.0 

| 38.2 ; 
35-3 2° 
32.4 *? 


8 


2 30 
2 s 
9 9-4 39 


26.5 ; 
23.7 

21.0 7/ 
18.6 74 


8 


5 21 
16. 
9 5 18 


14.7 
13.3 °4 


12.3 - 


12.1 
Io 


I 
14.5 ‘4 
+2.413 
33''.62 


+O. I 2 
+0.7 


> 159-74 


363 


« Cancri. 
Mag. 5.1 


Right 
Ascension. 


h m 
9 2 
8 
59.66 
59-90 . 

60.10 


60.25 75 
60.34 ; 


60.38 
60.38 
60.33 
60.25 iW 
60.14 13 


60.01 
59.87 *4 


O 


\°) 


00 Gm 


59.61 79 


12 
59-49 | 


59:39 
59-32 
59-27 
59-25 
59.26 


59-29 

59-35 | 
59-45 
59-57 |. 
59-72 


59.89 
60.09 7° 
60.32 73 
€>,58 2° 
60.86 28 
30 

61.16 
61.48 3? 
61.82 34 
62.16 3 
62.49 32 

62.81 
63.11 3° 
63.37 7° 
1.019 
58*.960 


0.00 
9.3 


OO Ww FEA 


O 


241 24.9 


"3 | 23.3 


Declina- 
tion N. 





+11 I 


” 


26.1 


23.8 
22.9 
22.3 


Pp AO 


21.9 
21.7 
21.7 
21.9 
22.2 


22.5 
22.9 


23-7 
24.2 


24.6 
25.1 
25.5 
25.8 
26.1 


OaNwSbhn AAD SP WW WHO WH 


26.4 
26.6 
| 26.7 
| 26.7 
! 26.5 


| 26.1 
125.6 
124.9 
123.9 
| 22.8 : 


Nn f& HO mM WN 


10 
I 
3 
21.5 
20.0 ‘5 
18.4 18 
16.7 7 
15.0 / 
b) 17 
13.3 
11.7 16 
10.3 ‘4 


+0.195 
22''.38 


+0.01 
WOO7 


364 


Sec J, Tan 6 
Mean Place 


D’ya, De a 
Dy F Dua J 
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A Argfs. 
Mag. 2.2 


Right 
Ascension. 


Declina- 
tion S. 


rr ee | ce Be | ee | 


OQ W 
NO DW 
nn > 
nw ww 
Oo N+ 


0 Hydree. 
Mag. 3.8 


Right 
Ascension. 


Declina- 
tion N. 


A] s 


h m 
9 9 |+ 240 


47.87 
48.10 73 
48.30 7° 


5} 48.45 "5 | 70.6 14 


48.54 


48.58 
48.58 
48.54 
48.46 
48.36 


48.24 
48.11 
47-97 
47.84 
47-73 


47-63 
47-55 
47.50 
47-47 
47-47 


47-50 
47-55 
47.03 
47-74 
47.87 


48.03 
48.22 


On NN 
Oo IN 
(@) - © 
An & WwW HN ~~ m= i Gn SN 


NeQKnKPP HFPWOWDN 
=~awWwh AA Nn AN 


NNNENEN NYY 
hwOHOWn hHQYHEMD 





fe 
o 
or 
fore) 
ww 
= 
NAN 
CO\O 
ON WN 


oy 
oO 
i) 


64.3 


1.001 

47°.242 
0.00 

—O.3 +0.7 


{Eph 12) 


16.96 #7 


Argas. 
Mag. 1.8 


Right 
Ascension. 


Declina- 
tion S. 


h m ° 
9 12 


8 
16.19 
16.54 
16.77 73 
16.88 *! 
16.88 . 


2 *” 38 
16.76 
16.54 77 
16.22 
15.82 4° 
15.35 *7 
§2 


14.83 
14.27 5° 
13.70 97 
13.12 a 
12. 

55 55 
12.00 
11.49 
11.02 47 
10.62 3 89.5 3 
10.29 Os ea 2 

84.5 
81.6 0 
78.6 31 
75:5 3) 
72.5 3° 


91.3 
92.9 16 
94.0 - 
94-5 > 


94-5 5 


94.0 
93.0 Io 
g1.5 *> 


10.04 
9.88 1° 
9.82 
9.85 > | 
9.99 14 


10.23 | 
10.57 3+ | 67.0 
11.01 44 | 64.8 77 
11.53 > | 63.1 77 
12.12 99 | 61.9 *? 

64 5 


61.4 


12.76 
68 61.5 


13.44 


I 
8 


62.3 
63.8 : 
65.9 36 
68.5 
71.6 3} 


6 
14.13 og 
14.81 
15.45 50 | 
16.04 
16.55 >' 





2.836 —2.654 


TH 313 7074 





—0.05 
—O.3, 


0.13 
40.7 


75.0 34 


Cancri. 


Mag. 6.6 


Right 


Declina- 
tion N. 





h m . ° 


in 
Go mt 
nO 


5:57 


A 
8 a 


NP& AN CO 
O OON 


PARAM AANA 
ow 


5°35 
5-55 
5.78 
6.04 
6.33 
6.63 
6.96 
7-30 
7-95 
8.00 


8.33 
8.65 


8.93 


1.051 
4°.363  44"'.14 
+0.01 


0.3 


+18 4 


46.0 
45.1 
44.4 
43-9 
6 | 43:7 
43.8 
44.0 
3 | 44:3 
44.8 


Io 
13 | 45-4 


& 
| oe | 
mm WB WA 82 OO 


nA ww W 


46.0 
46.5 
47.0 
47-5 
47-9 


48.2 


wo mm Gn GN CA 


we - = wR Gp 








+0.326 


+0.02 
+0.7 
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1 Argas. 6 Pyxidis. a Hydre. 
Mag. 2.2 Mag. 4.9 Mag. 2.2 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension, |_ tion S. Ascension. tion N. Ascension. |_ tion S. Ascension. |_ tion S. 
h m ° s ° ° ° e 
9 14 |—58 54 + 34 45 — 816 
s id ” oo 
se oe lazar 22) 6 3 Se 50.5 3 
20.6 | 45.61 _ 10.0 3 32.7 .. 
30.5 145-73 | | 13.8 34-7 
Feb. 9.5 | 45.77 ; 17.6 36.5 - 
¥9.5 145-73 21.3 38.1 
12 34 13 
29-4 145-61 7° | 24-7 3 39-4 
Mar.10.4 | 45.42 27.8 40.5 
20.4 | 45.18 i 30.6 i 71 41.3 . 
oO. 8 2. I. 
Feeeees ihe bene 40-9 | 
PI. 9-3 144.56 _ | 34.8 42.3 
35 14 I 
19.3 144.21 36 36.2 10 42.4 ' 
29-3 143-85 ~ | 37.2 42.3 
May 9.3 143-49 35 |37.6 4 42.0 3 
19.2 I . . 

9 ele 1/475 5 
29.2 | 42. 36. 40.8 
June 8.2 | 42.49 3° | 35.7 - 40.0 ° 

18.1 | 42.21 3 34.1 , 39.0 - 
jaty 2 [238 8 [324 3 at 
13 26 “412 
18.1 | 41.67 27.2 35-6 
28.0 | 41.59 . 24.4 ‘0 34.4 _ 
Aug. 7.0 41-58 s 74 30 33-3 J 
17.0] 41. 18. 2. 
arolanre 2 5.4 i ata 
Sept, 5.9) 41 94 a6) 128 507 
25.9] 42.52 97] 8.4 7° 30.2 7 
Oct. 5.8 142.89 97} 6.9 'S 30.4 7 
15.8 | 43.32 43 | 5.9 °° 31.0 6 
3 47 3 9 
25.8 | 43.79 5.6 31.9 
Nov. 4.8] 44.28 49| 5.9 3 * | 33.2 73 
14.7 144.79 >) | 6.9 7° 34.8 *° 
24.7 145.29 53 | 8.5 ° * | 36.7 °9 
Dec. 4. . , 21 
CC. 4.7 145-77 | | 10.7 | 38.8 | 
14. 6.22 13. . 
746 16.61 39 ‘eg 3T 433 23 
34.6 | 46.94 33 | 20.0 35 45.7 °4 
Sec 6, Tan d 1.936 1.658 0.145 
Mean Place [| 43°.970 20’’.30 ; 35''.88 
D’ya, De @ —0.03 —0.08 -0.01 


Dy 4, Du J -0.3 +0.7 . +0.7 —0.3 +0.7 0.3 40.6 
(Eph 1a] 


366 
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10 Leonis Minoris. 
Mag. 4.6 


Right Declina- Right Declina- 
tion N. 


Right Declina- 
Ascension. tion N. Ascension. 


Ascension. tion S. 











° e h m ° o 
+ 36 47 9 36 |—80 32 
id 0 ry w 
17.4 38.6 34.20 24.8 
17.4 ° 37.1 '9134.93 75] 28.2 34 
17.7 3 35-9 17 135-44 5)/ 31.8 9° 
18.3 34.9 19135.72 7/1 35.6 * 
19.2 7 34-2 | 35-76 | °| 39-5 3 
20.3 33-7 135-56 | 43.4 
7121.6 73 33-4 2135.14 . 47.2 38 
23.0 14 33.3 *134.52 - 50.8 3® 
24.4 3 33-4 ; 33-71 36 54-1 0 
25.7 13 33-7 3132.75 9) 57-1 38 
26.9 34.0 31.65 59. 
27.9 - 34.4 *130.45 17° 61.8 7! 
28.7 34.9 2129.18 777] 63.5 17 
29.2 ; 35.4 ° 27.87 33 64.6 7 
29.5 ¢ 35:9 © 26.54 65.2 | 
29.6 30.4 25.23 65.2 
29.4 ? 36.9 5123.97 1701 64.7 5 
28.9 > 37-3. *|22.79 7*"| 63.7 1° 
28.2 ; 37.7 3 21.72 "od 62.2 oe 
27. 8.0 20.78 60.2 
73 I! 3 3 7 77 24 
26.2 38.3 20.01 8 
24.9 13 38.5 7119.42 9955.1 27 
23.4 *> 38.5 °]19.04 3%) 52.2 29 
21.8 0 38.4 *| 18.88 - 49.2 ° 
20.1 5 38.2 4 18.95 30 46.1 30 
18.3 37.8 19.25 43 
16.4 *9 37.2 : 19.79 54 40.3 78 
14.4 7° 36.4 ~ 120.54 75] 37.8 25 
12.4 °° 35-4 i" 21.49 9°) 35.7 7 
10.4 19 34-1 | 22.60 1 34.1 10 
8.5 32.7 23.85 33.1 
6.6 *9 31.1 1°] 25.19 134 32.7 4 
4.9 77 29.3 18 |26.57 13 32.9 ? 
3.4 15 27.5 ro 27.94 137 33.8 9 
7-2 0 25-6 1847? 26 120| 99" 35 
1.2 23.8 30.46 37.6 
0.6 ° 22.1 17131.52 1 40.3 ? 
3 16 87 32 
0-3 20:5 [3739 | 43-5 7 
+0.748 +0.182 6.088  -6.005 
52°'.87 §0°.225 197.91 | 27°.345 35''.66 30°.596 450.72 _ 
a, Dea —0.01 —0.04 +0.01 +0.04 0.00 +0.01 —0.09 0.32 
5,Dud 0.3 +0.6 0.3 40.6 9.3 208 
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6 aAntlize. & Leonis. UV Ursse Majoris. v Argos. 
Meas Sole Mag. 5.0 Mag. 3.1 Mag. 3.9 Mag. 3.2 
ate. 
Right Declina- Right Declina- Right Declina- Right 
Ascension. tion S. - ] Ascension. tion N. Ascension. tion N. § Ascension. 
h m ° , h m co! h m _ h m 
9 40 |—2721] 9 40 |+2410] 9 44 |+59261 9 44 


” 
8 


8 8 
17-17 6 | 45-9 52.26 ; 46.9 46.47 64.6 55-23 


17.43 °° | 48.9 x0 52.55 ° 46.2 : 46.94 ao 65.6 tA 55-61 
17.64 | | 51-9 5 | 52-79 15 /45-7 5147-33 2, | 67-0 3155-90 
17.80 7°} 54.9 3°} 52.99 7° 145.5 7147.64 3" | 68.8 ‘156.10 
II 29 14 I 22 20 
17.91 57.8 361313 5 45.6 4 47.86 13 70.8 - 56.20 
17.97 60.4 53-22 46.0 47.99 73.0 56.20 
17.97 °| 62.8 “4 53.25 3 46.6 °148.02 3| 75.3 3 56.11 2 
17.93 $|64.9 °2153-24 | (47-3 2147-97 °|77-7 (4155-94 07 
17.85 °| 66.7 © 153.19 5148.1 °147.84 '3| 80.0 73]55.70 74 
17.74 +) | 68.2 "9] 53.10 9| 49.0 2] 47.65 °9| 82.0 701 55.3 
74 O4 12 "12 ™ BET! a5 © 1g] 99°59 
17.61 69.4 52.98 49.8 47.40 83.8 55.03 
17.46 0 70.2 ®152.85 ° 50.6 ; 47.12 * 85.3 ° 54.63 * 
17.30 *?| 70.6 ‘ 52.72 - 51-4 (| 46.82 st 86.3 °F] 54-21 i 
17.14 - 70.7 3 52.58 13 52.0 5 46.51 30 86.9 3 53-78 
16.99 14 70.4 £ 152-45 5 | 52-5 3 46.21 38 87.1 3 53-34 


16.85 69.8 52.33 52.8 45-93 86.8 52.91 


16.72 '3/68.9 9}52.23 7°153.0 7]45.68 75/86.1 7]52.50 47 
11 12 7 Oo 21 II 
16.61 67.7 52.16 ‘| 53.0 45-47 85.0 52.12 
8 2 16 16 
16. 66.2 ]52.11 5152.8 7 $45.31 9! 83.4 T°] 51.78 34 
53 6 17 | 3 11! 19 29 
16.47 4 64.5 3 52.08 | 5255 y 45.20 81.5 3 | ot -49 
16. 62. 2. | 2.1 I . 1.2 
‘642 r 60.8 19 ae 3131.5 6 ata ° eps “ 08 7 
16.45 58.8 52.18 °.50.7 8145.19 > 74.4” 50.99 ; 
16.51 5 56.9 i 52.27 2149-8 2 45-30 1 71-7 9 50.97 
16.60 13 55.1 17 52.39 15 i 48. - 45.47 32 | 68.8 29 51.03 ; 


16. ; 2. 47.6 6 65. 1.18 
16 ee 7 233 14 oa 2 8 | 16.2 14 te oe 28 : 65.0 29 42 ? 
‘7 20/~%. 10 I 15] 46.21 34 29 
17.10 ~ ! 51.0 52.93 44.7 1et4 31 60.1 51.74 
46.71 *°' 57.4 27152.13 39 | 39.4 
17 15 44 54.8 7°] 52.60 47 | 38.0 4 
41.4 47-15 4g 54 247" ae 3 
53:76 139.6 147.64 | 52.4 153.12 __ | 37.2 
18.23 : 51.2 154.09 i | 37-7 ° 48.17 "s | 50.3 53-68 °° | 37-0 
18.57 35 92'S pg] 54-44 56 35-9 1g 48.73 3g | 486 131 94:27 66 | 37°53 
18.92 35 | 243 54-80 © 134-1 149.31 38/423 9 54.87 59 | 30° 3 
19.27 56.5 5 55-16 | | 32-5 14 49.89 37 46.4 5 55-46 55 | 40-4 
19.61 59.0 _ 155-52 I 31.1 50.46 46.1 56.01 42.8 
19.93 3? | 61.7 *7 | 55.86 34! 29.9 °° | 51.00 94 | 46.2 £156.51 9° | 45.6 28 





17.90 | 50.4 


2 


I 





20.21 78 | 64.6 791 56.17 37 |, 28.9 1°} 51.49 49 | 46.8 ©156.94 43] 48.9 33 
Sec 6, Tan d 1.126 -0.518 1.096 +0.449 1.968  +1.694 2.337 2.112 
Mean Place 16°.715 58''.20 51°.538 47''.48 44°.572 71''.62 54°.185 49’'.30 
D’y a, Dua -O0.01 -0.03 +0.01 +0.02 +0.02 +0.09 0.03 -~O.12 
Dy 5, Dw J -0.3 +0.6 0.3 +0.6 0.3 +0.6 0.3 ° +0.6 


[Eph 1] 


~ 


ean Solar 
Date. 


in. 0.6 
10.6 
20.6 
30.6 


ab. 9.5 


19.5 
29.5 
ar.10.4 
20.4 


30.4 


or. 9.4 
19.3 
29.3 

ay 9-3 
19.2 


29.2 
ine 8.2 
18.2 
28.1 
ly 8.1 


18.1 
28.1 
ig. 7.0 
17.0 
27.0 


pt. 5-9 
15-9 
25-9 

t. 5.9 
15.8 


25-8 
ov. 4.8 
14.8 
24.7 
2c. 4.7 
14.7 
24.6 
34-6 
é, Tand 
n Place 


a, Dea 


5 Ded 
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6 Sextantis. 
Mag. 6.0 


8 
48.46 
48.72 


48.94 °5 


49.12 
49-25 


49.33 
49.36 
49.35 
49.30 
49.22 


49.12 


49.00 
48.88 


48.76 
48.64 


48.53 
48.44 
48.37 
48.31 
48.28 


48.27 
48.29 
48.33 
48.40 
48.49 


48.62 
48.78 
48.96 
49.18 
49.43 
49.71 
50.01 
59-33 
50.66 
59-99 
51.32 
§1.63 
51.91 





Right 
Ascension. 


h m 
9 46 


26 
22 


13 


31 
2 


1.002 


1912——24 










Declina- 


tion S. 


—- 349 


oP 71 0 


Amz WwW WH O 


ean OO 0 OO © On 





—0.067 
48°.014 49''.64 

0.00 

-0.3 


0.00 


+0.5 


Kh Leonis. 
Mag. 4.1 


Declina- 
tion N. 


+26 24 


77-5 
76.8 
76.4 
75.3 
76.5 


77.0 
77:7 
78.5 
79:5 
80.5 


81.4 
82.3 
83.1 
83.8 
84.3 
84.6 
84.7 
84.7 
84.5 


82. 
5 9 





+0.497 
78'' 82 


+ 0.03 


+0.5 
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Groombridge 1586. 
Mag. 6.0 


Right 
Ascension. 


h m 


9 90 


8 
36.19 
36.94 7° 
37-58 °* 
38.08 5 
38.43 9 


38.62 
38.65 3 


I! 


3.480 


Declina- 
tion N. 


+73 17 


46.2 
47.6 '4 


+3.332 


32°.438 54''.76 


+0.05 
0.3 


+0.19 
+0.5 


Right Declina- 
Ascension. | tion N. 

h m °e ’ 

9 52 |+41 28 
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19 Leonis Minoris. 
Mag. 5.2 





8 
19.00 
19.35 3° 


Oo 


26.1 
26.1 4 
26.5 3 
27°3 Wd 
28.4 14 


Oo 


19.65 3 


19.89 i” 
20.07 © 
20.19 
20.24 


20.23 


29.8 
15 
31.3 
™ | 32.9 16 


17 
34.6 


14 


37.6 


19.76 *°| 38.9 73 
18 10 
19.58 §,/ 39-9 5 


36.2 


40.7 
4.2 9 


41.3 
AI. 
40.6 9 
5) 33'5 10 
38.8 
37-5 
36.0 ° 
34.3 07 
32.4 °9 


21 


30.3 ° 
28.1 - 
25-9 
23.6 3 
21.3 2 
19.0 ** 
16.7 
14.6 - 
12.7 2 
11.0 17 
9.6 - 
8.6 
7-9 
7-7 


+0.884 
30'’.86 


+0.05 
+0.5 


2 


1.335 
17°.972 
+0.01 

0.3 


310 


Mean Solar 
Date. 


Jan. 0.6 
10.6 
20.6 
30.6 
Feb. 9.5 


19.5 
29.5 
Mar. 10.4 
20.4 


30.4 


Apr. 9.4 
19.3 
29-3 
May 9.3 
19.3 


29.2 
June 8.2 
18.2 
28.1 
July 8.1 


18.1 
28.1 
Aug. 7.0 
17.0 
27.0 


Sept. 6.0 
15.9 
25.9 
Oct. 5.9 
15.8 


25.8 
Nov. 4.8 
14.8 
24.7 
Dec. 4.7 


14.7 
24.7 


34-614 
Sec 6, Tan d 


Mean Place 


D’y a, Dw@ 
Dy 6, Dw é 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


¢ Argts. 
Mag. 3.7 


Declina- 


Right 
Ascensi tion S. 


on. 


h m ° UJ 


—54 8 


37°3 
40.7 34 
44.3 3° 
48.0 37 
51.8 3° 
4 37 


1.707 
46°.252 


—0.02 


3 | 34-91 
5 | 34-67 


137.97 3 


% Leonis. 
Mag. 4.9 


Declina- 


Right 
Ascensi tion N. 


on. 


hb m ° ’ 
9 55 |+ 827 
8 ” 

34.34 
34.62 28 
34.85 79 
35.04 °° 
35-19 1° | 58.4 ? 
35-29 

35-34 

35-34 7 
35-30 
35-23 7 
35-13 


II 


35.02 


63.5 6 


Oo 


34-79 


34-57 
34.48 
34.40 
34.34 
34.31 


34.30 | 
34.32 | 
34-36 , 
34-43 9 
34.52 ° 
34.64 
34-79 
34-97 
35-19 
35-44 
35-72 
36.02 > 
36.34 
36.68 
.O2 
37.02 ° 


37-35 
37-67 °° 


62.1 
61.5 
60.7 
59-7 
58.5 


57-1 
55-5 1 
53-7 | 
51.8 *9 
8 20 
19 


25 
28 


49. 


47-9 
46.0 
44.3 
+0.149 
60''.67 


+0.01 


I.OII 
33°.858 
0.00 











7) Leonis. a@ Leonis. 
Mag. 3.6 Mag. 1.3 
Ascension. | tion N. | Asceselon. | toa Nr” 
h m ° ° bh m ° , 
IO 2 |+1I711f 10 3 [+1223 
8 Lad 8 » 
32.67 32.2 41.71 53.1 
32.97 3° | 30.9 5 42.00 oe 51.7 a 
33-22 © 7 | 30.0 7 42.25 73 | 5°51 
33-43 16 oo 4 ee 15 433 ; 
33-59 | 27°:9 442-90 7 | 4°: 4 
33.69 6 28.8 [42-71 48.4 , 
33-75 , | 28.9 3)42:77 , 48.2 | 
33.76 3 29.2 5 42.78 3 48.2 ; 
33-73 71 29:7 6 42.75 7 46-4 ; 
. O. 2. . 
33 9 30-3 7 4 9 4 5 
33-57 31.0 42.59 49-3 
33.46 - 31.7 ; 42.48 - 49.8 ° 
33-34 13 32-4 61 42-37 |, | 90-4 5 
33-21 (© | 33.0 5 42.25 7 | 509 & 
33-09 | | 33-5 5 42.13 | SIS 5 
32.98 34.0 42.02 52.0 
32.88 ")| 34-4 4141.93 3] 52-5 : 
32.80 6 34.7 : 41.85 6 | 52-9 3 
32-74 34-8 141-79 4/53? 5 
32.70 | 34-9 ,F4t-75 7 | 53-4 , 
32.69 (34-8 9 [41-74 | 536 | 
32-70 | 34.6 4{4t-75 53.6 | 
32-74 6/342 | 41.78 ©1535 , 
32.80 — | 33-7 , 41.84 91533 
32.89 ? | 33.0 9 | 42-93 7 | 52-9 6 
3305 95) Se 20 tng 151 
«18 29.8 13 2.37! 0.5 1° 
33-34 | 98 4 37 21 | 5° - 
33-56 a5 | 20°4 16 | 42-58 24 | 493 14 
33.81 38 26.8 17 42.82 38 | 47-9 46 
34.09 25.1 43.10 46.3 

31 18 30 17 
34-40 © | 23-3 |] 43-40 2 44.6 19 
34-73 35 21.4 19 43.72 34 42.7 19 
35.08 35 19-5 19 44.06 35 | 4e3 20 

, 17. 41 . 
35-43 9° | 17-6 131 44-4 34° ‘9 
35-78 | 15-8 144.75 | | 36.9 
6.12 34] 14.1 17] 45.08 33 | 35.1 18 
3 31 14 30 16 
36.43 ° | 12.7 7145.38 "| 33-5 
1.047 +0.309 1.024 +0.220 
32%.132 31''.94 41°.230 §51''.63 
0.00 +0.02 0.00 +0.01 
-0.3 +0.5 0.3 +0.5 


-0.3 +0.5 


{Eph 12) 





an Solar 
Date. 


n. 0.6 
10.6 
20.6 
30.6 


Db. 9.5 


19.5 
29-5 
ar.10.5 
20.4 


30.4 


pr. 9-4 
19-3 
29-3 

BY 9-3 
19.3 


29.2 
ine 8.2 
18.2 
28.2 
ly 8.1 


18.1 
28.1 
ug. 7.0 
17.0 
27.0 


ept. 6.0 
15-9 
25-9 

ct. 5.9 
15-9 


25.8 
ov. 4.8 
14.8 
24.7 
ec. 4.7 
14.7 
24.7 
34.6 
6, Tan d 
m Place 
a, De & 
5, De J 
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A Hydre. 
Mag. 3.8 


Declina- 
Ascension. tion S. 





—II 54 
8. 
18.20 .O 
18.48 7° ors 25 
18.71 73 
18.90 ta 
79:04 16 
19.14 
19.19 
19.19 
19.15 
19.08 ’ 


18.99 
18.88 
18.76 
18.64 
18.52 


18.41 
18.31 
18.22 
18.14 


18.09 


18.06 
18.05 * 
18.07 ? 
18.11 4# 
18.18 7 

oO 


18.28 
18.42 
18.59 77 
18.80 
19.04 
19.31 65.5 
19.60 79 
19.92 3? 
20.25 a 
20. 

59 33 


20.92 
21.24 3? 
21.54 3° 
1.022 -—O0.2I11 
17°.880 67''.28 
0.00 
0.3 





0.01 
+0.5 


g Velorum. 
Mag. 4.1 


Right 
Ascension. 


Declina- 
tion S. 





h m ° ’ 
10 II |-—4I 40 


8 
2.63 
2.94 
3-19 
3°39 
3-54 


“6 
3- 
3.63 3 
3.56 7 
3.45 


3-31 
3-14 
2.95 
2.76 
2.56 


2.37 
2.19 


2.02 
1.88 


1.75 


1.65 
1.59 
1.56 
1.56 
1.61 9 


1.70 
1.84 
2.03 
2.26 


2.54 


2.86 
3.22 
3.60 
3-99 
4-39 
4.78 
5-15 
5:49 


1.339 
2°.322 


52.2 
55:5 > 
58.8 33 
62.2 34 


—0.890 
68''.31 
—0.05 
+0.5 
[Eph 12] 


-0.01 
0.4 


82 Ursex Majoris. 
Mag. 5.7 


Declina- 
tion N. 


Right 


Ascension. 


h m e , 


+65 32 


42.7 8 
14 
44.9 
467 
48.9 7 5 


51.4 
43-85 °| 54.0 7° 
? | 56.6 i 
59.1 ~ 
24 
61.5 aT 


63.6 
3 be4 18 
66.7 *9 
67.6 ? 
68.0 ; 


67.9 6 
67.3 

,, | 66-3 tO 
2° | 64.8 t 
5 62.9 oo 


60.7 
9} 58.1 ae 

95-3 4, 
o | 52-3 st 
9 | 49:2 32 
46.0 


26 


23.0 

23.5 > 
2.416 +2.199 
39°.468 52''.18 
+0.03 
-0.4 


+0.13 
+0.5 


2 
49.17 76 


371 


A Urse Majoris. 
Mag. 3.5 


Declina- 
on N. 


Right 


Ascension. 





h m e , 


+ 43 20 


69.2 
69.1 
69.4 : 
70.2 
71.3 14 


72.7 
| 74-3 7 
76.1 8 
$1779 
13 79-7 16 


.88 81. 
49.72 16 82° 14 
49.54 1° | 83.9 *? 
49.36 72/848 9 
49.18 18 6 

17 3 


120% 68 
48.72 *3 
48.61 ** 


8. 
4°53. 


48.48 

48.47 | 
48.49 © 
48.55 
48.65 13 
48.78 72.3 
48.95 °! 


22 


8 
48.73 
49.10 37 
49.43 °° 
49.70 77 
49.91 7 


50.05 
50.13 
50.14 
50.10 
50.01 


I 


49.43 
30 
49-73 2) 


50.07 
50.45 3° 
50.85 4° 
51.27 4 
1.71 
St7 43 
52.14 
52.56 47 
52.96 4° 


1.375 
47°.741 


+0.01 
—O.4 
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-~ 
ee ee | ee 


14.7 | 51.68 3.4 11.04 55-1 9.80 
24.7 152.03 99} 2.0 4411.38 341} 53.5 oh 10.22 4? 
34.6 152.36 23] 0.8 1? 1171 33) 52.2 3110.61 39 


© Leonis. yY Leonis pr. }t Urs Majoris. |30 H. Ursse Majoriss . 
Mean Sola Mag. 3.6 Mag. 2.6 Mag. 3.2 Mag. 4.9 
ate, 
Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. | tion N. [ Ascension. | _ tion N. 
h m o h m ° ' h m 
IO II |+23 51 10 15 |+2016] 10 17 
s " 8 ” 8 
Jan. 0.7 148.51 20.6 7.90 72.3 6.44 
10.6 | 48.82 37} 19.6 79°F 8.21 34 ( 71.2 6.81 ss 
20.6 | 49.10 78| 18.9 7] 8.48 77/704 21 7.143 
30.6 | 49.33 73118.6 3] 8.70 27169.8 °F 7.41 
Feb. 9.5 | 49.50 a 18.6 3 8.88 me 69.5 7.62 ” ts 
19.5 | 49.62 6 18.9 9.00 69.5 7:77 . 
29.5149.68 °|19.4 5] 9.07 7/69.8 3] 7.85 
Mar.10.5 |49.70 7/20.1 7} 9.09 7|70.3 5] 7.87 ” 
20.4 | 49.68 . 21.0 9§ 9.07 . 71.0 ; 7.84 ; 
30.4] 49.62 | 21.9 * gor 2/718 2 | 7-76 
Apr. 9.41 49.52 22.9 8.93 72.6 7.64 
19.41 49.40 77) 23.8 9} 8.83 '°|73.4 2] 7.49 ' 
29.3 149.28 '?|24.7 97 8.71 7?| 74.2 8H 7.32 17 
May 9.31 49.16 - 25.4 ; 8.58 ° 74.9 : 7.14 - 
19.3 | 49.03 ° 26.0 : 8.46 ** | 75-5 ; 6.96 7 
29.2 | 48.91 26.5 8.35 76.0 6.80 
June 8.2]48.81 7°| 26.8 3] 8.25 '°|76.4 4] 6.65 75 
18.2] 48.72 9|26.9 "| 8.16 9176.6 7} 6.52 '3 
28.2148.65 7126.9 °| 8.09 7|76.7 "TT 6.41 77 
July 8.1} 48.60 ; 26.7 i 8.04 ° 76.6 , 6.33 : 
18.1 | 48.57 26.3 8.02 76.4 6.28 
28.1] 48.57 2125.7 ©] 802 °!76.0 4] 6.26 ? 
Aug. 7.0] 48.60 3°, 25.0 7] 8.05 3/75.5 5] 6.27 7 
17.0] 48.65 5] 24.1 2 8.10 ° 74.8 71 6.32 s| 
27.0 | 48.74 2 23.0 8.18 | | 73-9 2 6.41 3 
Sept. 6.0 | 48.86 21.7 8.29 72.8 6.54 
15.9} 49.01 75} 20.2 5] 8.43 '4! 71.5 '3] 6.70 7° 
25.9149.19 12 /18.6 72°} 8.60 17/ 70.1 14] 6.91 7? 
Oct. 5.9]49.40 - 16.9 9 8.81 Os 68.5 - 7-16 * ° 
15.9 | 49.65 15.0 | 9.06 66.7 7-45 | 
29 28 19 
25-8149.94 __ | 13.0 9-34 _ | 64.8 7.78 
Nov. 4.8}50.25 34 | 11.0 7°] 9.64 3°| 62.8 2°] 8.14 3° 
14.8 | 50.59 %t 9.0 7°} 9.97 33 | 60.8 7° 8.53 5 39 
24.7 150.95 ° 7.0 nC 10.32 °° 58.8 i 8.95 4 : 
Dec. 4.7] 51.31 7 5.1 i 10. 68 56.9 i ore 
eee eee ae 





Sec 0, Tan J 1.093 +0.442 1.066 +0.370 1.344  +0.898 2.461 +2.248 
Mean Place J 47%.926 22''.47 7*.380 73''.41 5°.516 32''.93 48°.349 42°'.78 
D’ya, Dua +0.01 +0.03 0.00 +0.02 +0.01 +0.05 +0.03 +0.14 
Dy 5 Dud 0.4 +0.5 0.4 +0.4 0.4 +0.4 0.4 40.4 


[Eph 12} 
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yt Hydre. $1 Leonis Minoris. a Antlie. 386 Ursse Majoris. 

ean Solar Mag. 4.1 Mag. 4.4 Mag. 4.4 . Mag. 4.8 

Dat $$ _______. 
. Right Declina- Right Declina- Right Declina- Right Declina- 

Ascension. | tion S. | Ascension. | tion N. | Ascension. tion S. Ascension. | tion N. 
o h m > h m of h m eo !' 
—1623] 10 22 |+37 9] IO 23 |—3036] 10 25 |+5625 

8 ” 8 ” 8 " 

n. 0.7 . 48.76 24.7 7.59 57.7 1.73 46.4 
10.6 | 50.54 79] 5.4 ?°9 49.11 35| 24.3 41 7.89 3°| 60.6 79] 2.20 47| 46.7 3 
20.6 | 50. 7.9 79149.42 951 24.3 OF 8.14 79 | 63.6 9°} 2.61 * 147.6 9 

2 26 21 31 35 I 
30.6 | 50. 10.4 79} 49.68 77} 24.6 3] 8.35 7! | 66.7 2.96 48.9 *3 

‘b 16 | 12.8 741 49.89 711 25.3 7] 8.51 1°} 69.7 32°F 3.24 78] 50.6 17 

0 9-5 hae s: P32 | 49-79 15 Sof 7957 ay “agi ~ “" 19|~ 20 
19.5 . 15.0 50.04 26.3 8.62 72.6 3.43 52.6 
29.5 | 51. 16.9 19} 50.12 2] 27.6 13] 8.67 5| 75.3 271 3.53 1°) 54.8 2? 

3 I I 25 2 2 

ar.10.5 | SI. 18.6 7750.15 3/29.0 '4] 8.68 7|77.8 3.55 57.1 73 

2 I 22 2 
20.4 | 51. 20.0 ‘4150.13 7| 30.5 75] 8.65 3] 80.0 3.50 | 59.5 74 
O 21.2 0.06 7| 32.1 1°] 8.57 ®| 81.8 78] 3.39 11 | 61.8 79 
30-4 Pot: 59-09 10 | 97" Is} °° rol if ~~? 17] ° 20 

or. 9.4 . 22.1 49.96 33.6 8.47 83.3 3.22 63.8 
19.4] 51. 22.7 °149.83 13135.0 74] 8.35 '7| 84.5 121 3.00 771 65.6 78 

I 12 I 8 2 I 
29.3 | 50. 23.0 3149.69 ; 36.2 8.21 '4| 85.3 2.75 - 67.1 15 

1y 9.3 | 50. 23.0 7149.53 - 37.2 " 8.07 te 85.8 ° 2.49 7 68.2 7! 
19.3 . 22.8 49.37 1s 37.9 4 7.92 1s 85.9 3| 2:22 36 68.8 3 
29.2 . 22.4 49.22 38.3 7.77 85.7 1.96 69.0 

ne 8.2 | 50. 21.8 °149.08 '4/38.4 ‘| 7.63 '4/85.1 ©] 1.72 74/68.8 ? 

T2 2 I 22 
18.2 | 50. 21.0 ~| 48.96 *7 | 38.2 750 73|84.2 91 1.50 68.1 7 
Io TI 12 I II 
28.2 | 50. 20.0 '°1 48.86 *°!37.8 4] 7.39 ** | 83.0 1.31 79167.0 

ly 8.1 8.79 7137.1 7] 7.30 9) 81.6 4] 1.16 15] 65.6 14 

y° 4°. “roy ° 7{ wh aul ~ 18 
18.1 48.74 36.1 7.23 79.9 1.05 63.8 
28.1 48.72 ; 34.9 - 7.18 5| 78.1 e 0.99 ° 61.6 i 

1g. 7.1 48.74 7/334 1°] 7.15 3|76.2 9] 0.97 | 59.2 7% 
17.0 48.78 4/ 31.777] 7.16 7] 74.3 19] 1.00 3] 56.6 
27.0 8.86 %|29.9 8] 7.21 5} 72.479] 1.08 °| 53.8 28 
7 40099 111799 20 8)° "8b rg} YY 29g 

pt. 6.0 48.97 27.9 7.29 70.6 1.22 50.9 
15.9 49.12 '5| 25.7 22] 7.41 7? 69.0 7°] 1.41 191 47.9 2° 

19 23 16 13 24 31 
25-9 49-31 7 | 23.4 7-57 __ | 67.7 1.65 44.8 
23 24 20 9 30 30 

t. 5.9 49.54 21.0 7.77 66.8 1.95 41.8 

15.9 49.81 277 | 18.6 24] 8.02 75| 66.3 5} 2.31 3° | 38.8 3° 
30 24 28 of ~ 40 28 
25.8 50.11 16.2 8.30 66.3 2.71 36.0 

rv. 4.8 50.45 °4| 13.8 74] 8.62 37| 66.7 +1 3.16 4 | 33.5 75 
14.8 50.82 37} 11.6 77] 8.96 * 67.6 9} 3.65 49) 31.3 7? 
24.8 51.21 io 9.6 a 9.32 *6 69.1 ‘9 4.17 4 29.4 3 

Cc. 4.7 51.61 4 7.8 14 9.68 36 71.0 7] 4-71 34 27.9 ~ 
14.7 52.02 6.4 10.04 73.2 5.25 26.9 
24.7 52.42 4°] 5.3 ' 410.39 35] 75.8 2°] 5.78 53) 26.4 5 
34.6 52.79 971 4. 10.71 37 | 78.7 791 6.27 49} 26.4 ° 

5, Tan 6 . —0.294 1.255  +0.758 1.162 -0.592 1.808  +1.507 

n Place . 12''.08 47°.981 30''.35 7°.403 71''.O1 0°.266 55°'.72 

a, Dua +0.01 +0.05 -0.01 -0.04 +0.02 +0.09 

5, Do J -0.4 +0.4 0.4 +0.4, “9.4 ADA, 
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9H. Draconis. Pp Leonis. 83 Sextantis. 41 Leonis Minoris _ 
Mean Solar Mag. 5.0 Mag. 3.8 Mag. 6.4 Mag. 5.0 
ate. 
Right Declina- Right Declina- Declina- 
Ascension. | tion N. | Ascension. |_ tion N. tion N 
h m o '; h m . ° 
10 27 |+76 9g] 10 28 |+ 945 +23 38 
8 o 8 tid wo 
Jan. 0.7 |42.97 48.8 II.10 36.6 54.9 
10.6 | 43.93 a 49.9 16 | 11-40 3°) 35.0 1° 53.7") 
20.6 | 44.77 70 51-50, 11.66 92 | 33°5 2 52.9 
30.6]45.47 7°) 53.6 7) 111.88 °° | 32.3 52.4 9 
Feb. 9.6 | 46.00 "6 56.0 i 12.06 13 | 3t4 3 52.2 
19.5 | 46.36 58.8 12.19 30.8 52.4 
29.5 146.53 7 61.7 Oe 12.27 ; 30.4 ‘ 3 52.9 5 
Mar. 10.5 | 46.52 19 64.6 °3 | 12.30 3] 30.3 ! ‘ 53-6 | 
20.4 | 46.33 4 67.4 37 | 12:29 4/304 ; 54.5 2 
30.4 145.99 48 70.1 24 12.25 7 30.6 4 55-5 
Apr. 9.4145.51 59 72.4 12.18 9 31.0 ; 56.91 49.8 9 | 39-75 56.5 |, 
19-4 144.92 6174-4 [12.09 0/315 © 56.83 | 49-8 9 |39-66 7 | 57-5, 
29-3 144-25 ,3/75-9 O[1t-99 | 32.0 & 56.73 | 49-6 3) 39°55 1, 58.5 5 
May 9.3 | 43-53 m4 76.9 4 11.88 | | 32-6 (156.62 | 49.3 44 39-43 1 | 594 
19.3 142.79 73 77-3 [11-77 | 33-2 ; 56.51 10 48.9 5 39-30 | 60.2 6 
29.3 142.06 77.2 11.67 33.7 56.41 48.4 39.18 60.8 
June 8.2] 41.35 és 76.6 ° 11.57 5 34.2 : 56.32 9| 47.8 e 39.07 _ 61.2 ' 
18.2 | 40.70 51 754 36 11.48 7 | 347 2 56.23 : 47.2 | 38.97 * 5 | 61.4 | 
al 78? 40.13 49 73.8 _ rat ; 35.1 3 56.15 6 40.5 7 38.89 7 61.5 ; 
July 7 39.64 39 71.7 5 11.3 3 35-4 5 56.09 4 45.8 © 138.82 ; 61.4 4 
18.1 139.25 69.2 11.33 35-7 56.05 45.2 38.77 61.0 
8 
28.1 | 38.97 “6 66.3 11.31 ° 35.9 ; 56.03 . 44.5 ? 38.75 : 60.5 
Aug. 7.1 138.81 4 63.2 33 11.32 4 35-9 | 56.03 , | 43-9 4 38.75 3 59.8 ‘0 
17.0 3877 9 59-9 35 11.36 6 35.8 3 56.05 5 43.5 3 38.78 - 58.8 
; 27.01 38. 33| 00-4 36 11.42 9 35-5 s 56.10 , 43.2 > 38.84 9 57-7 1, 
ept. 6.0 | 39.08 52.8 11.51 35.0 56.17 43.0 38.93 56.4 
6 
16.0 | 39.43 . 49.2 xs 11.63 6 34.3 ; 56.28 - 43.0 3 39.04 - 54.9 
25-9 139-90 60) 45-7 3 FTE-79 | 33-4 1 56.42 3|43-3 6] 39-19 19 | 93°? 18 
Oct. 5.9]40.50 72 42.3 32 11.98 3g | 32:3 13 56.60 51/439 3 39.38 33 51.4 
15-9 |] 41.22 83 39.1 29 12.20 76 | 31.0 6 56.81 ; 44.7 iW 39.61 36 | 49°45: 
25.8 1 42.05 36.2 12.46 29.4 57.06 45.8 39.87 47.3 
Nov. 4.8 | 42.97 on 33.7 °° 12.75 . 27.6 - 57.34 0 47.2 iy 40.16 79 | 45.1 : 
14.8 | 43.97 106 31.6 17 13.06 33 25-7 6 57-64 33 48.9 19 40.49 | 42.9. 
D 24.8 45-03 r 10 29.9 | 1 13-39 34 23-7 (5) 97-97 33 50.8 20 40.84 40.8 20 
ec. 4-7 46.13 28.8 s 878 35 21.7 30 58.30 3 52.8 32 41.20 © 38.8 19 
14.7 147.23 28.3 14.0 19.7 58.64 55.0 41.57 36.9 
24.7 148.30 a 28.4 114.41 3S 17.7 “3 58.98 “4 57.2 - 41.93 3°| 35.3 7° 
34-7 149.31 °°} 29.1 7] 14.73 37 | 15.9 °°] 59.29 3" | 59.4 77] 42.27 34] 33.9 4 
Sec 6, Tan d 4.182 +4.061 1.015  +0.172 1.000 -0.021 1.092 +40.438 


Mean Place | 38*.820 60''.32 10°.751 35''.26 55°-577 


D’ya, Dye +0.04 +0.25 0.00 +0.01 0.00 0.00 
Dy 6 Dw I 0.4 +0.4 -0.4 +0.4 0.4 +0.4 
{Eph 12] 


38°.040 57''.87 
0.00 +0.03 
0.4 +0.3 
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. 
16.99 49.0 
go 25 
rag ats 
23) 25 
17.79 Ta! $65 38 
17.97 3 | 58.8 a4 
18.10 9} ote 19 
18.19 62.9 
18.24 5164.6 u 
18.24 © | 66.0 
18.21 3 67.2 


18.15 | 68.1 
18.06 9: 68.7 
17.96 7°; 69.1 4 
17.85 1169.2 i 
17.74 11 | OOF 7 
17.63 _ | 68.8 
17.52 111 68.3 H 
9 
0 
1 








17.42 *° | 67.5 
17.33 3.06.6 | 
17.25 65.6 | 


17.19 4 64.5 
13 2 ore 
17.14 1) 60.8 1? 
+14 1 | 60. 
1717 7 59-7 
17.24 58.7 
10 8 
i747 33] 373 
17 
17852" [S72 
25 
1818 08 SAT 
18.69 4° 1 59.8 
19.02 33: 61.4 
19.36 3 163.3 2 
19.71 | 65-5 
20.05 s 67.9 at 
20.37 3*| 70.4 75 








1.039 -0.282 
7 0.00 0.02 
04 40.3, 
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2 Antlies. Groombridge 1706. 
Mean Solar Mag. 4.7 Mag. 6.3 
Date. 
Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. Ascension. }_ tion S. Ascension. |_ tion N. 
. ° 9 ° , h m ° , 
+2512] 10 52 |—3639] IO 52 |+78 13 
” 8 ” 8 0 
65-7 [137-10 | 37-4, f61.31 | 77-4 
64.6 121 37.43 33| 40.2 78 ]62.46 115] 78.2 
©! 63.8 2137.73 3°| 43.3 37 }63.49 103} 79.6 14 
63.3 ° 37.98 °° 46.5 * 64.38 °9| 81.5 ,° 
i” 63.2 ° 138.18 14 [49-7 32 65.09 an 83.8 . 
63.4 38.32 52.9 65.60 86.4 
63.9 3138-41 2| 55-9 3165.90 99) 89.3 °° 
° | 64.7 138-45 4) 58.7 25 {05°98 2] 92:3 30 
3|66.8 #13840 5l635 3lécs5 34 98128 
ar 8 20] ~*~ 49g 25 
67. 8.32 65. 65.06 100.6 
66. 12 3821 tT 6 16 6n.43 ©3!102.8 2? 
70.2 1138.08 73 | 68.3 17163.69 74/104.6 18 
71.1 ; 37.94 - 69.2 7162.86 33 |105-9 13 
71.9 - 37-78 ©? | 69.7 ° 61.99 3. 106.6 
72.6 37.62 69.8 61.10 106.8 
73.1 5137.47 '5| 69.6 7]|60.23 °7/106.4 4 
I 3 15 83 9 
73-4 7137-32 7 (69.0 (159-40 1105.5 | 
73.5 1137.18 *4| 68.0 9458.64 7°l104.1 74 
2 13 13 68 19 
4 37.05 1 66.7 - 57-96 57 102.2 74 
36.94 ,|65.2 157-39 _,| 99.8 
6136.86 3/ 63.4 18156.93 49 97.1 27 
8136.80 °| 61.4 7°156.60 33] 94.03 
36.77 °| 59.4 °° | 56.41 " 90.7 ss 
36.78 5 |97°3 26 56.37 ||| 87-2 7 
36.83 | 55-3 156.48 83.5 
36.92 °| 53.4 18 [56.74 an 79.8 37 
37.05 51.8 13 57-15 56 76.1 36 
37-23 27 |505 "2157-71 3) 72.537 
37.46 3 49.6 5 58.42 85 69.1 32 
37-74 | 49-1 159.27 65-9 
38.05 37] 49.1 2160.25 9°] 63.079 
38.40 29 | 49.6 5161.34 799! 60.6 74 
II 118 I 
38.77 37 | 50.7 6 | 0252.54] 58:7 ¥ 
39.16 x0 52.3 1 63-75 0. 57-3 5 
39-55 _,| 54-4 _ [65.00 56.4 
39.93 2 | 56.8 74166.25 175] 56.2 7? 
28 Il 
40.28 3° | 59.6 7° 167.44 '19) 56.6 + 
1.247 0.744 4.906 +4.804 
37°.128 52''.25 56°.797 90''.71 
. . -0.01 0.05 +0.04 +0.31 
Dy 5, De d 0.4 +0.3 0.4 +0.3 -0.4 +0.3 
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& Crateris. 
Mag. 4.2 


Right 
Ascension. 


h m 
Io § 


1.050 


Declina- 
tion S. 





° 6 


—17 49 


39-2 


41.8 ° 
44.4 
46.9 75 


24 
49-3 | 3 
51.6 


53-7 
55:5 16 
57-1 


13 
58-4 10 


59-4 
60.2 


S 
=) 
nOoOnaA @ 


59-3 9 
49.4 6 
48.8 

48.5 3 
8. 

aa? 
48. 

49.5 7 
50.6 
52.2 
54-1 


56.2 
58.6 -e 
61.2 ? 


~0.322 


29°.134 48''.50 
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@ Leonis. 8 Ursee Majoris. 
Mean Solar Mag. 5.0 Mag. 2.4 
Date. —_—_——__ 
Right Declina- Right Declina- 
Ascension. | tion N. [| Ascension. tion N. 
bh m e o 
10 56 |+56 50 
8 ” 8 ” 
Jan. 0.7] 1.14 26.8 33.65 64.2 
31 20 5 fe) 
10.7 | 1.45 38 24.80, 34-15 7 | 64.2 6 
20.6 | 1.73 23.0 34.60 64.8 
30.6 | 1.97 24| 21.4 1° 34.99 39 65.9 rT 
Feb. 9.6} 2.17 7°) 20.1 ‘3135.31 log 35 
a nae 4, 10} °°" | I 
19.5 | 2.32 19.1 35.56 69.3 
29.51 2.43 71/18.3 2435.72 1°| o7.4 2! , 
Mar.10 ae 6 : 5 3. 80 8 38 24 6 
20.5] 2.51 7|17.6 7135.80 °| 76.3 75 3 
30.4] 2.49 7) 17.5 135.73 7| 78.7 24 : 
5 I 14 4 
Apr. 9.4] 2.44 17.6 35.59 81.0 
7 | 3 18 | 20 7 
19-4 2.37 3! 7-9 4] 3541 22 | ore 8 9 
9-4] 2.29 10.3 35-19 |. | O4 
May 9.3] 2.20 ?/18.7 4134.94 75 86.2 14 oo 9 
10 5 26 | 10 10 
19.3 | 2.10 10 19.2 © 134 68 36 87.2 29.90 10 
29.3 | 2.00 19.8 34.42 87.7 . 
June 8.2] 1.90 - 20.4 . 34.16 | 878 ; 29.70 _ 
18.2} 1.81 3 | 20.9 £1 33-92 2 87.5 . 
a 1-73 abe 5 33.70 19! go” 13 
r 8. , 22. . : 
July 8.2] 1 5 0 5/3351 15 | 85-4 1 
8.1 6 | 22. 36 =| 83.8 
28.1 — < 22 3 3304 a : 89 3 
Moe LSS 1/28 Pane 9 788 
; , 4 35 ; 177.0 3 
27.0] 1.60 6 23.3 ,)33:15 3) 742 30 


Sept. 6.0] 1.66 23.2 33-23 | 71.2 ; 
16.0] 1.75 9!22.8 4133.36 13! 68.0 9 
25.9] 1.88 322.2 °133.55 '9 | 64.8 3? 
' 25 2 
Oct. 5.9] 2.04 33-80 *° | 61.6 °° 
15.9 | 2.24 °°) 20.2 | [34.10 36 | 58.4 3 

25.9] 2.47 18.8 6 34.46 | 55.4 ; 
Nov. 4.8] 2.73 30! 17.2 
14.8] 3.03 ~'' 15-4 135-33 7 + 49.9 





24.8] 3.35 3° 13.4 °°] 35.83 °°! 47.6 73 
. 34 | 21 53 , 19 
Dec. 4.8] 3.69 34 11.3), 36.36 os 45-7 4 
14.7] 4.03. 9.1 736.91 44.3 
24.7] 4.37 3t 7.071 137-44 843-4 9 
34.7 | 4:70 °° 4.9 “137-96 °* 43.1 ° 
Sec J, Tan d 1.003 +0.072 1.82 +1.531 2.146 +1.899 








Mean Place 0.984 24''.56 32°.390 75''.65 18°.487 34''.69 








D’/ya, Dwa 0.00 0.00 +0.01 +0.10 
Dy d, Du d -0.4 +0.3 0.4 +0.3 
(Eph 12] 
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0 Leonis. VY Urse Majoris. Oo Leonis. 
Mag. 3.4 Mag. 3.7 Mag. 4.1 
Right | Declina- Right Declina- Right : Declina- Right | Dectins 
Ascension. | tion N. Ascension. | tion N. Ascension. — tion S. om | tion N 
h m | ° h m | o!' h m | . 
II 9 tis 54 It 13 +3333 Ir 16 |+ 630 
s ” 8 ” s " 

Jan. 0.7 137.61 36.6 144.18 | 81.5 36.05 _ | 43-4 
10.7 | 37.94 9° | 34.9 °7 1 44.55 37 | 80.5 "0 36.37 3° | 41.4 
20.6 | 38.24 i 33.6 '3} 44.89 $41 79.9 36.66 y 39.7 17 
30.6 | 38.50 i. 32.6 - 45.19 . 79.7 36.92 . 38.2 3 

Feb. 9.6 | 38.72 7 31.9 45.44 °°! 79-9 37.14 7 37.0 | 
19.6]38.89 | 31.5 45.64 80.6 37.31 36.0 
29.5] 39.01 "2131-4 5145-78 4) 81.6 1°], 37-44 3 | 35-3 | 

Mar.10.5 139.09 °131.6 7145.87 9| 82.8 7? 37.52 34.9 # 
20.5 | 39.12 3 32.1 - 45.91 4 84.2 - 37.56 ‘ 34.8 
oO. 12 2. . 85. . . 
39-4 139 4 32-7 7 45-90 5 S746 37°57 3| 3%? 3 

Apr. 9.4] 39-08 § 33-4 445-85 , | 87.3 | 37-54 (35:2 | 
19.4] 39.02 5/342 0145-77 | 88.8 °° 37-49 7135.6 | 
29.4 138.94 135-1 3145-67 | 90.3 » 37-42 9) 361 | 

May 9-3]38.84 (5 /35-9 [45-55 | 91-6 i 37-33 § | 36-6 ¢ 
19-3] 38-74 1, [30-7 | 45-41 792.7 37-24 1, | 37°? 

I 
29.3 138.64 (37-4 «|45:27 93-5 37-14 [378 

June 8.3 138.53 °° 138.0 —[45.14 13 | 94.0 5 37.04 °° | 38.4 , 

18.2] 38.44 7! 38.5 ° 45.02 '7!og.2 ? 36.95 3 39-0 
28.2 38.35 3 38:8 "1 44-90 Ne 94-2 36.87 © | 39-5 ; 
4 ] ‘ 

July 8.2] 38.27 6139-0 | 44-80 9939 & 36.79 6399 | 
18.17 38.21 139.0 | [44.71 , 93-3 36.73 5 | 403 ; 
28.1 | 38.17 3 38:9 , | 44-64 7192.4 ° 36.68 ; 40.6 * 

Aug. 7.1 [38.14 %. 38.6 = 144-60 * 1 91.3 36.65 | 40.8 © 
17.1 38.13 | 38.1 » | 44-59 "| 89.9 a 36.64 40.8 

~ | > . . 
27.0 | 38.15 s 37.4 9 44.60 5 | 0: 19 36.65 44° ; 

Sept. 6.0 | 38.20 g | 30:5 + | 44-95 3 | 86-3. 36.69 | 40.3 ; 
16.0] 38.28 ©: 35.4 [44.73 © 84.2 7! 36.76 7139.8 ; 
26.0 | 38.40 17! 34.1 13] 44.85 - 181.9 79 36.87 ** | 39.0 

Oct. 5.9} 38.55 19 | 32-6 i: 45.01 79:5 “ 37.01 1g 380 - 
15.9 } 38.74 231909 yf 45-7! 36: 76.9 16 37-19 | 36.7 13 
25-9]38.97 129.0 $45.40 74.3 | 37-40 | 35.2 

Nov. 4.8 | 39.23 7°. 26.9 145-75 22 71.7 70 37.66 26 33.57! 
14.8] 39.52 29! 24.7 °° 146.07 37: 69.2 75 37-95 “9131.6 
24.8 | 39.85 i. 22.5 i. 46.42 *s 66.7 > 38.26 33 | 29.5 i. 

Dec. 4.8 | 40.20 ae 20.3 7 46.80 39 1 64.5 - 38.59 35 | 27-35, 
14.7740.55 118.1 0 147.19 62.5 | 38.94. 25.1 
24.71 40.90 39 | 16.1 47-58 aa 60.8 1 39.28 34 | 23.07! 
34.7 | 41.24 94) 14.3 '° [47.96 3” - 59.5 39.61 33] 21.0 ~° 

Sec J, Tan d 1.039  +0.286 1.200 = +0.664 1.007 +0.114 

Mean Place | 37°.407_ 38°57] 43-757 880-81 35°.985 42''.60 

D’y a, Dw a 0.00 +0.02 0.00 +0.04 0.00 +0.01 

Dy 6, Du J 0.4 +0.2 —-0.4 +0.2 -O.4 40.2 
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Jan. 0.7 
10.7 
20.6 
30.6 

Feb. 9.6 


19.6 


29-5 | 


Mar. 10.5 
20.5 


30.4 


Apr. 9.4 | 
19.4] 


29.4 


May 9.3] 


19.3 


29.3 
June 8.3 


18.2 | 


28.2 
July 8.2 


18.1 
28.1 
Aug. 7.1 
17.1 
27.0 


Sept. 6.0 
16.0 
26.0 
Oct. 5.9 
15-9 


25.9 
Nov. 4.8 

14.8 

24.8 
Dec. 4. 


14.7 
24.7 
34-7 
Sec 6, Tan 6 
Mean Place 


Da, Dea 
Dy 4, Dw 4 
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7% Centauri. 
Mag. 4.3 


Right 
Ascension. 


3| 21.3 34 
24. 
° 4:9 36 


Declina- 
tion S. 


—54 0 


12.1 


441 14.8 77 


17.9 3° 
36 


28.5 
32.1 3° 
35.6 35 
38.9 33 


31 
2.0 
4 28 


—1.377 
k} oare 8 | 


—0.09 
+0.2 


z Leonis. 
Mag. 4.0 


Right 
Ascension. 


8 
20.34 
20.67 3 
20.97 3 
21.24 77 
21.46 - 


21.64 
21.77 * 
21.86 
21.90 
21.91 


21.88 
21.83 
21.76 
21.67 
21.58 


ouwon aA wm & OW 


-_ 


21.48 
21.38 
21.29 
21.20 
21.12 


me 
.°) 


21.05 
21.00 
20.97 
20.96 
20.97 


21.01 
21.08 
21.18 
21.32 


18 
21.50 
S 22 


21.72 
21.97 79 


On Pe mW NN CWO WO 


oo 


122.26 79 


22.58 3 
22.91 °° 
23.26 

23.61 3° 


23.95 °4 


1.019 
20°.248 


0.00 
-0.4 


14 | 


Declina- 
tion N. 





+11 O 


49-9 

48.1 78 
46.5 
45.2 
44.2 


43.5 
43.2 
43.1 
43.2 
43.5 


3 
I 
I 
3 
5 
44.0 
44.6 ° 
45-3 
46.0 ; 
6.8 
4 7 
47-5 
48.1 ° 
8.6 
er" 
4 
2 


49.0 
49.4 


49.6 
49-7 | 
49.6 
49-4 | 
49.0 © 
48.4 . 
47.6 
| 46.6 
45.3 
43.8 


| 42.1 1 
9 
40.2 at 


38.1 
35-9 -- 
33-7 | 
31.5 

29.4 21 


+0.194 
50°’.75 

+0.01 

+0.2 
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27.4 2° 


t Leonis. 
Mag. 5.2 


Right 
Ascension. 


h m 


Il 23 |+ 320 


8 
24.73 
25.05 9 


ND 
On 
CN) 
“I 
wD = Cn OO Ww 


Oo 0 CON) 


) 
io) 


N) 
wn 
a 
S) 

Wm Vem VT & OO 


1.002 
24°.727 
0.00 
—0.4 


25.0 
6| 29 


4) 23.3 
I 22.2 


Declina- 
tion N. 


29-3 
27.3 . 
25.4 y 
23-7 1 
22.3 1" 
21.2 
20.3 
19.7 
19.4 
19.3 


19.4 
19.6 
20.0 
20.5 
21.0 


~ = G AO 


21.6 
22.2 
22.8 
23.3 
23.8 


24.3 
24.7 
25.0 
25.2 
25.2 


©» O RD &W in tn tn A O ANWMn a & Wb 


24.7 
24.1 


tt —s hd 
& = 6 AW 


20.8 ; 
19.2 
ra 
15.4 


22 
13.2 
3 22 


Il.o 
8.8 7? 
6.7 2! 


+0.058 
27''.72 


0.00 
+0.2 
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X Draconis. 
Mag. 4.1 


Right 
Ascension. 


h mm 
II 2 


8 
13.66 — 
14.41 aS 
15.11 

62 
15-73 
16.26 >3 

41 


16.67 
16.96 79 
17.12 7° 
17.16 4 
17.08 . 


16.90 
16.62 2° 


16.27 35 
15.86 as 
15.41 7) 


14.93 | 
14.45 
13.98 47 
13.54 nt 
13.1 
3-13 37 


12.76 

31 
12.45 
12.21 74 
12.03 * 


11.93 a 


11.92 
11.99 - 
12.15 9 
12.41 35 
12.76 

” 44 
13.20 
13.74 >" 
14.36 68 
15.04 7 
15.78 
5:7 77 


16.55 

78 
17-33 
18.10 7/ 


8 


2.898 
11°.645 


+0.01 
0.4 


Declina- 
tion N. 





+69 48 
46.0 
46.1 


I 


°146.8 7 


48.1 73 
17 

49.8 | 

52.0 


54-6 7° 
57-47 
60.3 79 


63.1 78 


26 
65.7 
68.1 74 


70.2 71 


71.9 °7 


2is 
73 7 


73-9 
74.1 7 


3 
73.8 3 


+2.720 
60'’.80 


+0.18 
40.1 


382 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


(Eph 1a) 


oe 


Jan. 0.7 
10.7 
20.7 
30.6 
Feb. 9.6 


19.6 
29-5 
Mar.10.5 
20.5 


30-5 


Apr. 9.4 
19.4 
29.4 
May 9.4 
19.3 


29.3 
June 8.3 
18.2 
28.2 
July 8.2 


18.2 
28.1 
Aug. 7.1 
17.1 
27.1 


Sept. 6.0 
16.0 
26.0 
Oct. 5.9 
15.9 


25-9 

Nov. 4.9 
14.8 

24.8 

Dec. 4.8 
14.8 

24.7 

34-7 

Sec J, Tan d 
Mean Place 


Dy a, Do @ 


Dy d, De d 
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3 Draconis. € Crateris. X Urse Majoris. f Leonis. 
Mag. 5.5 Mag. 4.9 Mag. 3.8 Mag. 2.2 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. | Ascension. tion S. Ascension. | tion N. Ascension. | tion N. 
h m ° e h m ° ° ° 0 h m e ° 
Ir 37 |+6713] Il 40 |—17 51 +4815] Il 44 |+15 3 
w” ” ” 8 ” 


8 8 
36.12 40.0 17.78 32.9 


25.13 150.3 _|34.34 _ | 47.4 
36.80 °°} 39.9 1118.11 33] 35.3 74 


25.58 451 49.6 7134.68 34| 45.6 78 


65 5 31 25 41 3 3! 15 
37-45 >| 40.4 9918.42 ©" | 37.8 “9125.99 7) | 49-3 ~ 134-99 ©. | 44.1 
38.03 9° | 41.4 "6 18.69 ?7| 40.3 75] 26.37 33 | 49.6 : 35.27 7°] 42.9 1? 


49 24 24 
38.52 40 43.0 18.93 19 42.7 23 
38.92 45.0 19.12 45.0 


33 25 9 
26.70 - 50.4 135-52 3, | 42:0 
26.96 51.6 6 35-73 41.5 


29 24 15 20 20 15 2 
39-21 3 | 47-4 37 19.27 °| 47.0 19 27.16 14 53.2 19 35.88 7 [4t3 y 
39.39 "| 50-1 271 19.37 "9 | 48.9 181 27.30 "4 | 55-1 291 35.99 "7 | 41.4 | 
39.46 3 52-9 53] 19-43 3 50.5 14 27.37 5157-2 2) 36.06 3 41.8 6 
39-43 .3|55-7 2119.46 3) 51.9 14] 27.38 1 | 59-4 271 36.09 3) 42.4 0 
39-30 | 58.4 719-45 |53-0 127.34 _|61.7_ [36.09 | 43.1 
39.08 i 60.9 °° 19.41 ‘ 53-9 ° 27.25 3 63.9 - 36.05 44.0 9 
38.79 “7 | 63.1 “2119.35 | 54.6 7] 27.12 9165.9 “135.99 °| 44.9 ? 
38.45 °4| 64.9 t8 419.28 7| 55.0 4] 26.97 '5| 67.6 17] 35.92 7145.8 9 
8.07 3° | 66.2 14 9 21 56.79 281 60.0 14 8, 8lagy 9 
38.07 196-3 Sf t9-t9 5 | 55:2 1] 26-79 ,, | 09-0 135-54 46.7 
37.66 67.2 19.10 55.1 26.60 70.1 35.74 47.5 
37.24 47| 67.6 *] 19.00 7°] 54.8 3}26.41 '9|}70.8 7135.64 791 48.2 7 
36.83 67.6 C 18.89 _ 54.3 26.22 '9| 71.1 3135.54 '°| 48.8 ° 
36.43 7 67.0 | 18.79 7°! 53.7 35-45 ° 49.3 ; 
36.06 - 65.8 6 18.69 9 $2.9 5 35.36 3 49.6 : 
35.72 64.2 18.60 51.9 35.28 49.7 
35-43 °9 62.2 . 18.52 , 50.9 - 35.21 7 49.6 * 
35.20 . 59.8 i” 18.46 °| 49.8 _ 35:15 °|49.4 7 
35.03 77|57.07°118.42 +4] 48.6 35-11 4| 49.0 4 
34.92 "1 | 53.9 3'| 18.40 1/ 47.5 10 35-10 | 48.4 ° 
34.88 50.5 18.41 46.5 35.11 47.6 


34.92 *| 47.0 x6 18.45 $| 45.6 ? 
35-04 | | 43-4 5 118.53 | | 45-0 

39.7 x6 18.65 16 44.6 ‘ 

38 36.1 35 18.81 370/445 5 

35-91 32.6 19.01 44.7 

6 | 39.3 °S 19.26 °° 45.3 

36.91 4 26.3 ° 19.55 ? 46.3 ° 

37.51 | 23.6 77 1 19.87 37 | 47.6 13 


65 23 34 17 
8.16 21. 20.21 . 
3 69 3 17 35 49.3 20 


38.85 19.6 20.56 51.3 
39.56 71 | 18.5 - 20.91 39 | 53.5 77 
40.26 7°} 17.9 °f 21.25 341 55.9 74 


37.18 28.7 


35 
37-53 °° | 26.5 
37.88 35 | 24.5 7° 





2.584  +2.382 1.051 0.322 +1.121 1.036 +0.269 
34°.§25 55''.17 18*.041 41''.22 62''.54 34°.341 50''.52 
+0.01 +0.16 0.00 —0.02 0.00 +0.07 0.00 +0.02 
-0.4 +0.1 -0.4 +0.1 -0.4 +0.1 -0.4 40.1 
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Mean Solar 
Date. 





Jan. 0.7 
10.7 
20.7 
30.6 
Feb. 9.6 


19.6 
29.6 
Mar.10.5 
20.5 


30-5 


Apr. 9.4 
19.4 
29.4 
May 9.4 
19.3 


29.3 
June 8.3 
18.3 
28.2 
July 8.2 


18.2 
28.1 
Aug. 7.1 
17.1 
27.1 


Sept. 6.0 
16.0 
26.0 

6.0 


15-9 


25-9 

Nov. 4.9 
14.8 

24.8 

Dee. 4.8 
14.8 

24.7 

34-7 

Sec J, Tan d 
Mean Place 


Oct. 


Dye, Dot 


Dy d, Dw é 


APPARENT PLACES OF STARS, 1912. 
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A Virginis. 
Mag. 3.8 


Declina- 


Right 
tion N. 


Ascension. 


° , 


+215 


w 

Ne) 

w 
Ow’ > 8 0 


7-98 
7.89 
7.80 
7-72 
7-64 


7-56 
7-49 
7-44 
7-40 
7-39 


7.40 
7-44 
7-52 
7: 64 | 


NMaNMaann Nn se & bh 


oo ww Oo Oo OAM WN 
wo 
= 
On 


| 33.8 
34.2 
34-6 
34.8 
34.8 


34-7 
; : 34-4 


—~ m= fe Cn SI 
-~ ON & 





con wW 





33.0 
7.79 ners 


7-98 | 30.7 

8.21 *3 | 29.2 

8.48 77! 27.4 

8.78 301 25.4 ° 
10 

7: 3+, 


9.44 21.1 
9.79 3°. 18.8 *9 
10.13 94 16.6 “* 


_ 
is OD 





15 
18 
20 
21 


2353 


22 


te 





1.001  +0.039 
67.685 38°'.58 

0.00 0.00 
0.4 +0.1 





54°.671 


Groombridge 1830. | } Urs Majoris. 


Mag. 6.5 


Declina- 
tion N. 


Right 
Ascension. 


| 
1 47 = 20 


54.98 | 50.9 
55-38 4° | 49.6 *3 
55.76 3°: 48.8 ° 
56.11 35 48.4 4 
56.41 3° | 48.5 


56.67 | °| 49.0 
56.87 7°| 50.0 
57.01 51.3 
57-09 4 52.8 
57-13 54:55 


57.12 56.2 
57-07 57-9 
56.99 
56.89 
56.77 
56.64 

56.50 * 
56.36 * 


56.23 * 
56.11 ; 


4. 
os) 
> 
Le | 

- OWN 


1 7 
56.00 
55-90 ° 
55-82 
55:77 
55:74 


55°75 
55.80 
55-89 7. 
56.02 *3, 79 
56.20 | 3° 

22 31 


Il 

14 
5 1 
20 
23 


25 
27 


56.42 3 

56.69 * 3! 
57.01 3? 34.2 3° 
57: os tt 3°79 
57: 743 28.6 0 


24 
58. 1S ' 26.2 
58.57 7, 241 ¥ 
58.98 * 13 5 7° 
1.275 +0.79!1 
61.11 





0.00 
-0.4 


+0.05 
+0.1 
{Eph 12) 


Right 


Ascension. 


h m 
II 49 
8 

13.21 

13.71 5° 
14.18 47 
14.60 © 
14.97 37 
15.28 

15.52 74 
15.68 7° 
15.76 8 
15.77 | 


5 

1§.72 
15.62 
15.47 °° 
15.29 18 
15.08 7° 
23 
14.85 
14.62 
14.38 
14.15 
13.94 


10 


23 


1.709 
12°.502 


0.00 
-0.4 


24) 








Declina- 
tion N. 
+5410 

48.8 
48.1 7 
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25 [ph 12) 


886 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


0 Crucis. O Urse Majoris. y Corvi. ° {| 3 Canum Venat 
Mean Solar Mag. 3.1 Mag. 3.4 Mag. 2.8 Mag. 5.8 
ate. rs 
Right Declina- Right Declina- Right Declina- Right | D 


Ascension. tion S. Ascension. tion N. Ascension. tion S. Ascension. | ; 





[| 
Ww 
[| 
om 
+ 
e —- 
ong 


8 ” 8 ” 8 , 

Jan. 0.7]27.19 | 15.9 5-33 __ | 62.2 43-47 | 47-7 
10.7 | 27.71 97 | 18.1 - 5.86 53/61.4 8 43-89 47 | 464 
20.7 | 28.20 49 | 20.7 - 6.37 %'/6r.1 3 44.28 °° 45.6 
30.6 | 28.64 * 23.7 3°] 6.84 47|61.4 3 44.64 3° | 45.3 
Feb. 9.6] 29.02 2 26.9 4 7.26 56 62.3 ta 44.96 - 45.5 
19.6 | 29.34 30.3 7.62 63.7 45-24 46.2 
29.6 | 29.59 73 | 33.8 38] 7.90 7°) 65.6 79 45-46 77 | 47.3 
Mar.10.5 | 29. . 8.10 67.8 .62 8.8 
208 30 88 - 109 .. 8.23 - ro i te73 ‘ 506 

© 30.5] 29.93 °| 44.2 32 8.28 ; 72.8 34 45.78 : 52.6 
Apt. 9.512993 | 47-4 8.26 =| 75.5 45-79 _ | 54-6 


19.4 | 29.87 . 
29.4 129.76 *'| 52.9 8.03 '4| 80.4 74 


May 9.4] 29.61 '5| 55.2 73] 7.85 '8| 82.5 7! 58 *°| 60 

"193 20.42 19 ae "9 re 22 84.3 18 teas 13 62" 
23 15 25 13 14 

29.3 | 29.19 58.6 7.38 85.6 45.31 63.5 


June 8.3 | 28.94 i 59.6 “°F 7.12 86.5 9 
18.3 | 28.68 7° | 60.1 >] 6.85 77|87.0 5 





28.2 | 28.40 io 60.2 ; 6.58 i 87.0 5 44.84 5 [Oot 

July 8.2] 28.12 28 59.8 9 6.32 - 86.5 ~ 44.69 - 65.3 
18.2 [27.84 58.9 6.07 85.5 44.54 64. 
28.2 | 27.58 7° | 57.6 » 5.85 - | 84.1 3 44.41 13 





Aug. 7.1 | 27.34 * 56.0 ne 5.65 
17.1} 27.14 7° | 54.0 5-49 


16 23 
27.1 | 26.98 10) DE? 25 5-37 | 77-5 


Sept. 6.0 | 26.88 | 49.2 5-29 74.6 
16.0] 26.84 *| 46.6 26) S27 72] a1.5 3! 
26.0] 26.88 4) 44.1 72>] 5.31 *+/ 68.1 34 


44.10 157.1 
44.10 °| 54.6 
44.14 4151.9 





Oct. 6.0 26.99 9 | 41.7 “t 5.41 6 64.6 36 44.23 ta 49.0 5 
15.9] 27.1 5” . 1.0 . .O 
5:9 127 2799'S 1g 5:57 23 35 yee 19 4 31 
25.9 | 27. | 37.6 .80 , . 2. 

Nov. ae on 79 34 | 36.2 T4 o10 3° A ° 34 14.80 24 308 3 
, 2 | 10 36 ‘9 33 29 | 6.73 
4.9} 28.21 *° | 35.2 6.46 50.8 45-09 | 3 7 


45.42 33 | 33.7 ° 


37 
9 45-79 40 31.0 | 
46.19 28.6 
46.60 4" | 26.5 7 


24.8 | 28.68 47! 34.8 41 6.88 4? 47.7 3t 


Dec. 4.8] 29.19 91 | 35.0 35 47) 45.0 77 
4 9 9 4 35-9 3} 7-35 51 45 23 
14.8 | 29.73 35.8 13 7.86 42.7 


24.7 | 30.27 °*| 37.1 8.39 °3| 40.9 





I 
34.7 | 30.81 °*] 39.0 *9F 8.93 54] 39.6 73 47.02 *7 | 24.9 
Sec J, Tan d 1.901 -1.617 1.862 +1.571 1.046 . 1.328  +0.874 
Mean Place | 28*%.190 35’’.o1 4°.692 77''.58 16°.696 . 43°.275 59''.59 
D’ya, Dw a 0.00 —~O.11 0.00 +0.10 0.00 +0.06 
Dy J, Du J 0.4 0.0 ~0.4 0.0 -0.4 0.1 


{Eph 12) 
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Mean Solar 
Date. 


Jan. 0.7 
10.7 
20.7 
39.7 
Feb. 9.6 


19.6 
29.6 
Mar.10.5 
20.5 


39-5 


Apr. 9.5 
19.4 
29.4 
May 9.4 
19.4 


29.3 
June 8.3 
18.3 
28.2 
July 8.2 


18.2 
28.2 
Aug. 7.1 
17.1 
27.1 


Sept. 6.1 
16.0 
26.0 

Oct. 6.0 
15-9 
25.9 

Nov. 4.9 
14.9 
24.8 

Dec. 4.8 
14.8 
24.8 
34-7 


Sec 6, Tan d 


Mean Place 


D’» 2, Deu a 


Dy 4, Ded 
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fi Chameleontis. 
Mag. 4.4 


+0.01 
0.4 





—5.062 
24''.96 


0.34 
-~O.I 


Right 
Ascension. 


h m 
I2 15 


25.32 
25.50 
25.64 
25-74 
25.80 


25.83 
25.83 
25.81 
25-77 
25.71 


3 
Oo 
2 
4 
6 
8 
25.63 8 
25.55 5 
25.47 

25.38 5 
25.29 ° 
25.20 

25.11 9 
25.04 7 
24.98 6 
24.94 4 


24.92 
24-93 

24.98 5 
25.06 a 
25.18 17 


25-35 
25.56 7" 
25.81 79 
26.09 78 
26.40 3" 
33 


26.73 
27.42 35 


1.000 
24°.221 


0.00 
-—0.4 


Declina- 
tion S. 


° ’ 


—- O10 


39.1 
41.2 
43-3 
45-2 
46.8 


48.2 
49.3 
50.1 
59-7 
51.0 


51.1 
51.0 
50.8 
50-4 
50.0 


I 

2 

4 

4 

5 
49.5 

48.9 ° 

48.3 

47-7 ¢ 

471 

5 

4 

3 

I 

Oo 


46.6 
46.1 
45-7 
45-4 
45:3 


45-3 | 
45:4 

45.8 * 
46.4 9 
47-3 3 


57-7 

22 
59-9 
62.1 77 


—0.003 
40''.17 
0.00 


-~0.1 
{Eph 1a] 


a’ Crucis. 
Mag. 1.6 


Right 
Ascension. 


2.174 
41°.623 


Declina- 
tion S. 


— 62 36 





387 


20 Come. 
Mag. 5.7 


Right 
Ascension. 


74 48.0 


3 49-9 


Declina- 
tion N. 





+21 22 
53-3 
51.4.9 


49.9 > 
48.7 ° 


wn nN wm 


47-7 | 
47.8 
48.3 , 
.O 
49.0 7 
I 


51.0 
273 
53. 

54.9 °3 
56.1 


388 







Mean Solar 
Da‘e. 























8 
18.03 
18 37 


Jan. 0.7 
10.7 
20.7 
30.7 

Feb. 9.6] 19.27 

19.51 


Mar. 10.6 
20.5 


30-5 


Apr. 9.5 
19.4 
29.4 
May 9.4 
19.4 


29.3 
June 8.3 
18.3 
28.3 
July 8.2 


18.2 
28.2 
Aug. 7.1 
17.1 


19.85 
19.96 
20.03 


20.07 
20.08 


20.07 
20.03 
19.97 


19.90 
19.82 
19.73 
19.63 
19.53 


19.43 
19.33 
19.24 
19.17 
19.11 


19.08 
19.08 
19.11 
19.19 
19.31 


19.47 
19.68 


20.87 
21.22 


21.57 


Mean Place 


D’y a, Do a 


Dy d, Dua J —0.4 


Right 
Ascension. 


h m 
I2 25 


18.70 33 
19.00 3° 


19.93 °° 


1.040 


FOR THE UPPER TRANSIT AT WASHINGTON. 


0 Corvi. 
Mag. 3.1 





Declina- 


tion 





—16 
25.8 
28.1 
30.4 
32-7 
34-9 


37-0 


34 
27 
24 


15 
40.7 
TT | 42.2 


7 
y | 43-5 


21 





34 | 

| 44-7 
| 46.7 
| 48.9 


35 
35 


—-O.I 


I 


23 
23 
23 
22 
2I 


19.70 *9 | 39.0 7° 


17 
15 
13 
11 


Ov * A OO 


oer ouMm wo ON ANH 


20 
22 


~0.287 
18°.559 32''.13 


0.00 —0.02 


16°.512 


y Crucis. 
Mag. 1.6 


Right 
Ascension. 


h m 
12 26 

8 
15.37 
15.88 >. 
16.36 4 
16.81 to 
17.21 

7 33 


17.54 

17.81 77 
18.02 7! 
18.17 75 
18.25 8 


18.28 
18.26 7 
18.19 

18.07 7? 


I 
17.91 
7-91 1 


17.72 

17.50 ~~ 
17.26 74 
17.01 ° 
16.75 2 
16.48 

16.23 79 
16.00 
15.80 7° 


7 | 88.4 79 


Declina- 
tion S. 





— 56 36 


55.1 


85.5 


g1.0 7° 


93-3 ie 
95-3 © 
96.9 

98.0 7! 
98.7 ] 
| 98.9 3 
98.6 

7 


97-9 |, 
96.8 


*3 | 95.3 


93-4 79 


15.63 0 1 O1.3 3 


15.51 
15-45 
15.46 
15-54 
16 
15.70 
5:7 24 
15-94 
16.25 3! 
16.64 99 
17.08 3B 
17.56 
7-5 52 
18.08 
18.61 °9 
19.13 > 


6 
I 


1.818 


0.00 
-0.4 


89.0 

86.6 - 
84.1 7 
81.7 
795 18 


760.5 12 
78.2 */ 


-1.519 


_ 730-37 


—-0.10 
-O.1 


{Eph 12) 


8 Canum Venat. 
Mag. 4.3 


Right 


h m 
12 29 


8 
34-13 
34.54 10 
34-94 7. 
35-32 ; ; 
35.66 39 


35-95 

36.19 74 
36.37 °° 
36.50 *3 
36.58 8 


36.60 
36.58 7 
36.53 > 
36.44 9 
36.32 
36.18 
36.03 
35-87 
35-70 
35-54 


35-38 
35-23 
35-09 
34-97 
34.88 


34.82 
34.80 
34.81 é 
34-87 | 
34.99 
35-15 
35-36 -" 
35-63 77 
35-95 > 
36.30 xo 


6.6 
3710 41 
37-51 * 

1.342 
34°.056 
0.00 
~0.4 








Declina- 
tion N. 





+41 49 


55-1 
53.6 75 
52.6 °° 
52.2 4 
2. 

52-3 7 
53.0 

54-1 0 
55-5 13 
57-3 1° 
59-3 7 
61.4 

63.6 7? 
65.7 2! 
67.7 “8 
69.5 | 5 
71.0 


72.1 * 


72.9 
73-4 
73-5 


73.1 
72.3 
71.2 11 


69.7 '° 
18 
67.9 _ 


65.8 2s 
63. 
60.6 27 
S7-7 2 
54-7 
51.5 
48.3 3° 
45.1 3° 
42.0 3" 


28 
39-2 26 


36.6 
34-4 70 
32.6 


+0.895 
67''.81 


+0.06 
—O. I 


4147.41 
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K Draconis. 


Mag. 
ight 
Ascension 


h m 


I2 29 |+7015 


8 
45.17 3 65.8 


- 7 
45-95 
46.70 7 

64 
48.05 56 
48.61 
49.06 4° 
49.39 °° 
49.60 9 
49.69 3 
49.66 
49.52 
49.28 74 
48.96 30 

8. 
49.57 44 


48.13 

47.65 *° 
47-15 > 
46.64 0 
46.14 43 


45.66 


45.21 
44.81 4° 


44.46 39 


44.17 * | 


43-95 
43.82 73 
43°07 
43.82 
15 


44.23 
44.59 3° 


46.96 | 
47.71 7° 
48.48 77 


2.962 
44°.035 


—0.01 
0.4 


741 84.4 


45 | 


3-9 






Declina- 
tion N. 





(65.0 8 
64.9 | 
65.4 : 
66.6 


70.47! 
72.9 1 
ft 
76. Mm 


87.0 
89.3" 
91.3 15 
92.8 


93.8 10 
94:3 
94.2 

| 6 6 
93-6 


I 


| 92-5 16 
go.9 





ean Solar 
ate. 


n. 0.7 
10.7 
20.7 
30.7 

‘Db. 9.6 


19.6 
29.6 
1r.10.6 
20.5 


39:5 


or. 9.5 
19.4 
29.4 

ry 9.4 
19.4 


29.3 
ne 8.3 

18.3 

28.3 
ly 8. 


18.2 
28.2 
ig. 7.1 
17.1 
27.1 


pt. 6.1 
16.0 
26.0 


16.0 


25-9 
IV. 4.9 
14.9 
24.8 
c. 4.8 
14.8 
24.8 
34-7 
5, Tand 
n Place 


a, De a 


', Dad 
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B Corvi. 
Mag. 2.8 


Right 
Ascension. 


h m 
I2 29 


8 
45-04 
45-40 se 
45-74 >" 
46.06 - 
46.34 | 4 
46.58 
46.78 *e 
46.94 © 
47.06 ©, 
47-14 


47.18 
47.19 ° 
47.18 * 
47.14 4 
47.09 ° 
47.02 

46.93 ? 
46.83 
46.72 
46.61 


1.086 


45°.678 36''.72 


Declina- 
tion S. 


—22 54 


28.1 





0.423 


24 Come seq. 








Mag. 5.2 
Right Declina- 
Ascension. | tion N. 
h m ° , 
I2 30 {+18 51 
3 " 
42.74 34-7 19 
43.10 3 32.8 6 
43-44 31 31.2 13 
43-75 29.9 
44.04 79 | 29.0 : 
44.28 28.5 ; 
20 I 
1405 19/289 3 
6 I2 6 
44.79 5} 79:3 
44.84 4 30.1 10 
44.88 31.1 
44.89 ; 32.3 x 
44.87 © | 33-5) 
44.82 °| 34-7 | 
44-76 2135.8 
44.68 36.9 
9 10 
93 |p | 
44.39 '°| 39.3 © 
39 3, 
44.28 139-7 © 
44.18 | 39.9 
08 10 oO 
43.99 ° 39.6 : 
43-92 © | 39-1 7 
43.86 ; 38.4 10 
43-83 | 37-4 
43.83 3 36.1 - 
43.86 6 34.6 a 
43-92 | 37-9 6 
44.02 15 30.9 | 
I 28. 
4136 19 264 24 
44.60 74 | 23.8 795 
44.88 7° 21.3 25 
45.19 2" | 18.8 75 
34 25 
. 16. 
43.88 95 | 14.0 73 
46.23 991 11.8 7? 
1.057  +0.342 
42°.978 40''.76 
0.00 +0.02 
0.4 -0.1 


[Eph 14] 


Q& Musce. 
Mag. 2.9 — 


Right 
Ascension. 


h m 
I2 3! 


§ 
53-63 7 
54-35 65 
55-03 
55.66 -3 
56.22 5° 

47 


56.69 
57.38 3° 
57-58 °° 


6 I! 
57-99 3 


2.747 
55°.368 
+0.0] 

0.4 


Declina- 
tion S. 


— 68 38 


2 | 47-4 13 


44.2 
46.4 22 
49.1 0 
2.1 
5 33 
§5-4 
59.0 3° 
62.7 37 
66.4 37 


37 
O.1 
7 35 


73.6 
77.0 34 


80.1 3! 
2 


—2.558 
62''.78 


-0.17 
-O.1 


> 144.19 
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X Virginis. 


Mag. 


Right 
Ascension. 


h m 


12 34 


8 
41.66 
42.00 34 


| 42.33 39 


42.63 7 
42.90 24 


43-14 
43.34 
43.50 
43.62 - 
43-70 


5 
43-75 
43-77 
43-76 
43-73 
43-69 


43-63 
43-55 
43-47 
43-38 
43.28 


43.18 
43.09 ¢ 
43.01 7 
42.94 7 

4 


OO CO Oo Ar WwW we ND 


42.88 


42.84 
42.83 
42.86 3 


42.92 Wl 
43.03 |. 
43.18 
43-37 
43-60 


43.88 


19 
23 
28 
31 
33 
44.52 

44.86 34 
45.20 34 


1.009 
42°.168 


0.00 
0.4 


4.8 


Declina- 
tion S. 





— 7 30 
38.1 
40.3 
42.5 
44.6 
46.5 
48.2 
49-7 
51.0 
52.0 
52.8 


§3+3 
53-6 
53-7 
53-7 
53-6 


53-3 
52-9 
52-4 
51-9 
51-3 


50.7 
50.1 
49.5 
48.9 
48.4 
48.0 
47.8 
47-7 
47-9 
48.3 
49.0 


50.0 1° 


51.3 73 
52.9 f3 
54-7 05 
56.7 

58.8 77 
61.0 77 


PNAAAR AAUUNE WHO RW NO 


NY Pwv WW 


0.132 
4r''.11 

-0.01 

0.2 
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y Centauri. Y Virginis (mean). p Virginis. 
Mean Solar Mag. 2.4 Mag. 2.9 Mag. 5.0 
Right Declina- Right Declina- Right Declina- 
Ascension. |_ tion S. Ascension. | _ tion S. Ascension. | tion N. 
h m > ‘Ft h m _ h m > 
I2 36 |—48 28] 12 37 |— 058] 12 37 |+1042 
8 ” 8 ” 8 " 
8.42 20.0 [11.6 O.1 25.50 69.8 
38.87 451 22.0 201 +1 97 34) 2.3 ?? 3e Bs 35 ape 2t 
39.30 43 | 24.4 74] 12.29 37} 4.4 771 26.18 35] 65.8 19 
39.70 4°] 27.1 77] 12.59 3°| 6.3 191 26.49 3" | 64.3 1S 
40.06 3°| 30.0 79} 12.86 277| 8.0 17] 26.77 28 | 63.1 1? 
31 31 24} gf 24} og 
foes 5| 36:2 3] 15,30 2°| 1006 *| 27-22 24/616 61 47.t7 37/470 
Bo 20 32 6 16 9 g 161 6, 2 28 23 
40.02 139-4 DP IS-49 SP EES 6427-30 ||| O84 1147-45 6 | 33:7 56 
40.97 ° 42.5 0 13.58 5 | t2t 3427-5“ 61.5 ; 47.64 3 36.3 7 
41.07 5 45-4 934 13-97 5 12.4 5427-59 5 61.8 6) 47°74 | | 39-92, 
41.12 48.2 13.72 12.5 27.64 62.4 47-75 41.8 
41.13 "| 50.8 ° 13.74 7|12.5 °] 27.66 ?| 63.1 ; 47.68 7] 44.6 i. 
41.09 ; 53-1 23 113-74 °| 12.3 7127.65 ° 163.9 © 147-54 0*| 47.2 4 
41.02 / 55-1 7 1371 : 12.0 : 27.62 : 64.8 2 47-34 56 | 49° a6 
40.92 13 56. 13 13. %| 11-5 ; 27.57 , 65. 9 47. 30 51.6 6 
40.79 58.1 13.60 11.0 27.50 66.7 46.78 53-2 
40.64 i 59.1 - 13.52 ° 10.4 : 27.42 , 67.5 , 46.46 34 | O44 ‘ 
40.47 19 59-7 | 13-44 9 9.8 6 27.33 5 68. 6 46.12 ts 55-1 5 
40.28 30 | 99°9 3 13.35 5 9.2 ; 27.24 - 68.8 ; 45.77 35 | 95°3 ; 
40.08 50 59.6 , 13.26 0 8.7 : 27.14 0 69.3 ; 45-42 34 | 950 3 
39.88 58.9 13.16 8.2 27.04 69.7 45.08 | 54.2 
39.68 19 57-9 4 13.07 9| 7.7 ; 26.95 ; 69.9 *| 44.76 32 | 52.9 5 
39-49 (7 | 56.5 7) 12-98 , 7-3 3 26.86 7 {70.0 44.46 2) Str 
39-33 13 54.8 19 12.91 | 7.0 © 26.79 6 69.8 4 44.20 31 48-9 6 
39.20 "152.9 7 12.85 1 6.8 26.73 1 69.4 5 43.99 16, 40:3 29 
Sept. 6.1 [39.10 ; 50.8 12.81 ; 6.7 26.69 68.9 3 43.83 10 43-4 39 
16.0] 39.05 | 48.6 “*| 12.80 6.8 26.68 °|68.1 143-73 | 40.2 3 
26.0] 39.06 (| 46.5 7° | 12.83 7.1 26.70 7 | 67.0 13 43.69 +| 36.7 i. 
Oct. 6.0] 39.12 13 AAS 19 12.89 ol 27 8 26.76 o 65.7 1s 43-72 ~ | 33.0 7 
16.0 | 39.2 i 42.6 164 12°99 14 8.5 _ 26.86 14 64.2 ry 43.83 20 | 29° 8 
25-9 139.45 41.0 113.13 9.6 27.00 62.5 | 44.03 25.5 __ 
Nov. 4.9] 39.71 39-8 **]13.32 '9| 11.0 > 27.19 |? | 60.5 44.31 eanae: . 
14.9 | 40.03 7 39.1 ‘ 13.55 > 12.6 8 27.42 2 58.4 23 44.67 alice 33 
24.8 40.40 ~" 38.8 ; 13.82 5 | t+ 55 27.69 5 56.1 34 | 45-10 15.0 °° 
Dec. 4.8 | 40.82 ay 39.0 14.12 3° | 16.4 | 27-99 33 53-7 i 45.59 ee 12.0% 
14.8 | 41.26 39.7 14.44 18.6 28.32 51.3 46.14 9.5 
24.8 | 41.72 *°| 41.0 - 14.78 34] 20.8 - 28.66 3+] 49.0 °° 46.73 "9 7.5 °° 
34.7 | 42.18 *° | 42.8 15.12 9+] 23.0 77 29.01 9° | 46.8 77 147.34 °'| 6.1 '4 
Sec J, Tan d 1.508  —I1.129 1.000 -0.017 1.018  +0.189 2.217  +1.979 
Mean Place | 39°.480 36"".04 _ 12%091 0''.74 25°.862 73''.30 43°.494 45°'.84 
0.00 —0.07 0.00 0.00 0.00 +0.01 -O0.01 +0.13 
Dy 6, Dw J 0.4 —O.2 -0.4 —0.2 0.4 —0.2 0.4 -0.2 
{Eph 12] 
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FOR THE UPPER TRANSIT AT 


[Bpb 12] 


392 


Mean Solar 
Date. 


Jan. 0.8 
10.7 
20.7 
39.7 
Feb. 9.6 


19.6 
29.6 
Mar.10.6 
20.5 


39:5 


Apr. 9.5 
19.5 
29.4 
May 9.4 
19.4 


29.3 
June 8.3 
18.3 
28.3 
July 8.2 


18.2 
28.2 
Aug. 7.2 
17.1 
27.1 


Sept. 6.1 


Sec 6, Tan 6 
Mean Place 
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FOR THE UPPER TRANSIT AT WASHINGTON. 



































€ Urse Majoris. O Virginis. 
Mag. 1.7 Mag. 3.7 

Right Declina- Right Declina- 

Ascension. tion N. | Ascension. on N. 
h m ° , h m ° ’ 
I2 50 |+5625] 12 51 !+ 3 §2 

8 ” 8 ” 

. 8 .70 0.2 
1o42 5? oo 4 " 1Oo4 34 38.1 21 
10.93 9'|55.6 °}10.37 33| 26.1 7° 
11.42 0 55-4 : 10.68 i 24.3 - 
11.86 39 55-9 10.96 25 22.8 i 
12.25 57-0 11.21 21.6 
12.58 331 58.6 7°] 11.43 - 20.7 
12.84 7° | 60.6 7°} 11.61 *” | 20.1 
13.03 3 62.9 3 11.74 '3| 19.7 
13.14 © 65.4 . 11.83 ys 19.6 
13.19 68.0 11.89 19.8 
13.17 ; 70.7 i 11.93 */20.1 3 
13.09 °| 73.3 7°} 11.94 '| 20.6 - 
12.96 - 75.7 i. 11.92 ; 21.2 
12.78 - 77.8 17 11.88 ; 21.9 7 
12. . 11.8 22.6 

37 24 $09 I 1176 7123.3 7 

11.68 8: 24.0 7 
11.59 | 24-6 ° 
11.49 io 2! : 
11.39 | 25.6 
11.29 *° | 26.0 4 
11.20 9, 26.3 3 
11.12 8 | 26.4 * 
11.05 / | 26.4 ° 
5 2 
11.00 | 26.2 
10.98 7| 25.8 ; 
10.99 *|25.2 ° 
11.03 +, 24.3 ° 
11.12 9|23.2 "? 
13 14 
10.38 | 11.2 | 21 8 
10.60 ~7 11.42 "| 20.2 16 
11.64 “7 | 18.4 18 
11.89 “>| 16.4 7° 
12.18 79 | 14.3 77 
32 | +3 3 
12.50 !12.0 ; 
12.84 341 9.7 73 
34+ 22 
13.18 94! 7.5 
1.002 +0.068 


108.204 31''.82 


0.00 
-O0.4 


0.00 
—O.2 
[Epb 12] 


He & AW 


@ Can. Ven. Seq. 


Mag. 2.9 


Right 
Ascension. 
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FOR THE UPPER TRANSIT AT WASHINGTON. 










€ Virginis. 
Mag. 3.0 


Declina- 


Right 
Ascensi tion N. 


on. 


h _m ° 
12 § 
8 ” 
47.31 
47.65 


+0.202 

54''.93 
+0.0I1 
-0.2 


5] 24.61 





 Virginis. 
Mag. 4.4 


Right | Declina- 
Ascension. tion S. 





h m ° , 

13°95 |- 5 4 

8 ” 
22.85 8.8 
23.19 34] 11.0 

on 33 21 

23.52 95 |13.1 | 
23.84 °° 115.1 “3 
24.13 36 16.9 6 
24.39 


22 


221199 
24.80 ts | 21.0 3 
24.95 > | 21.8 

25.07 “5 | 22.4 


25.15 |22.8 

25.20 >| 23.0 

25.22 * 23.0 

25.22 9, 22.8 

25.20 : | 22.5 
| 


25.15 
25.09 
25.02 
24.94 
24.85 

19.5 


24.75 
24.65 *°! 19.0 
4-95 10! 9 

24.55 , 18.5 
24.46 9) 18.1 
24.38 6 | 17.7 
24.32 | 17.5 
24.28 4117.4 


24.28 %|17.5 
24.31 , 17.8 
2 


14 
Il 


6 
4 


22.1 
Cl o17 
7! 21.2 

| 20.7 


20.1 
Io | 


OaAu a a@ % wn OWN 


Nb hh wT wT 


24.38 18.4 


24.50 

24.67 7 
24.88 77 
25.13 0 
25.42 °° 
25.74 

26.07 33 
26.41 34 


OAD = 


I 
19.2 
20.3 
21.6 
16 
23.2 8 
25.0 
5 20 


27.0 
mA 1 2! 
"22 


31.3 
-—0.089 
9'’.90 
-0.01 
0.3 

fEvh 12) 


11 
13 


1.004 

23°.519 
0.00 

-0.4 
































48 Come. 
Mag. 4.3 


Right | Declina- 


Ascension. ' tion N. 


Right 
Ascension. 


h m ; ° ’ 
13 7 ;+ 28 18 


h m 


13 13 


8 
35-79 
36.11 
36.51 4° 
36.90 36 
; 37.26 32 


37-58 
37.86 
38.10 
38.28 * 


38.41 7 
38.49 4 
38.53 

38.53 


8 
45-74 


| 76.3 
46.10 6 


| 74-3 


4! 


28 
24 


38.41 


38.30 
38.17 13 
38.02 ‘9 
37.86 
37-69 


37-52 
37-35 
37.18 


37.02 
36.89 


36.78 
36.70 
36.66 + 
36.66 ° 
36.70 4 


10 
36.80 
36.96 © 
37.18 
37°45 
37-76 


38.11 


38.49 3° 
38.89 4+ 


1.326 
46°.106 86''.52 35°.969 
0.00 +0.03 -O.0L 
0.4 ~O.3, —O.4 


38.49 4: 64.9 


393 


20 Canum Venat. 
Mag. 


4-7 


| Declina- 
| tion N. 
| 





| @ 
[+4r I 
54-7 

S43 19 
51.4 °4 
50.5 ? 
'50.2 3 


| 50.5 
| 51.2 2 
92-4 16 





+0.870 
68'' .62 


49.06 
ar 


394 


yY Hydre. 
Mean Solar Mag. 3.3 
Date. 


Jan. 0.8 
10.8 
20.7 
30.7 
Feb. 9.7 


19.6 
29.6 
Mar.10.6 
20.6 


30.5 


Apr. 9.5 
19.5 
29.4 
May 9.4 
19.4 


29.4 
June 8.3 
18.3 
23.3 


July 8.3 


18.2 
28.2 
Aug. 7.2 
17.1 
27.1 


Sept. 6.1 
16.1 
26.0 
Oct. 6.0 
16.0 


26.0 
Nov. 4.9 
14.9 
24.9 
Dec. 4.8 


14.8 
24.8 
34.8 


Sec 6, Tan d 


Mean Place 


D’ya, Dw a 





APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Right Declina- 
Ascension. tion S. 
h m ° 
13 14 |—22 42 
8 id 
7.14 |20.1 
7.51 37 | 22.1 . 
7.86 ns 24.3 °° 
8.20 26.5 52 
8.51 - 28.7 ** 
8.79 _ | 30.9 
9.03 °* | 33.0 7° 
9.24 77 | 35.0 8 
9.41 13 3.8 6 
9-54 10] oo * 14 
9.64 | 39.8 
9.70 ° 41.0 - 
9.73 >| 42.0 "0 
9:74 | (42.8 | 
72 , 
on 4 43-4 5 
9. 43-9 
9.62 : 44.1 
9.54 9/441 2 
9.45 1/439 
9-34 11/435 3 
9.23 7 43.0 ‘ 
8.99 1? 416 8 
8.88 Tl 40.7 9 
8 7g 10 ’ 10 
-7 7 39-7 10 
8.71 38.7 
8.66 ° 37.7 9 
8.64 7/368 9 
8.66 7 36.1 ; 
8.73 5 | 35-6 ; 
9.02 17/353 ° 
9.24 77|135.6 3 
9.51 *7) 36.3 7 
30 II 
9.81 33( 374 34 
10.14 38.8 
10.50 3°| 40.4 - 
10.86 3°| 42.2 
1.084 -0.418 
8°.061 26''.93 
0.00 0.03 
-0.4 -0.3 


t Centauri 
M Re) 


ag. 2 
on. 


Right 
Ascensi 


h m 
13. 1§ 
8 
37-§2 


40 
37-92 
38.31 39 


38.68 xs 
39.02 31 


1.240 
38°.658 
+0.01 

—0.4 


4 
Oo 

34 61 4 
7; > 8 


Declina- 
tion S. 


— 36 14 


43°3 18 
46.9 2! 
49.2 os 
51.7 3 
54.2 

56.8 oe 
99-3 

61.8 i 
64.1 32 


66.3 

68.3 7° 
7o.1 18 
71.6 i 
72.9 °° 


74.0 

74.8 ® 
75-2 
75-3 
75-2 


74.8 
74.1 
73.2 °? 
72.0 
70.7 


69.2 
67.6 
66.1 
64.7 
63.4 


62.3 
61.5 
61.1 
61.1 


62.3 


63.5 12 
65.1 1° 


0.733 


54/'.12 


-0.05 
0.3 


{Eph 12) 


¢! Ursee Majoris. 
Mag. 2.4 


on. 


na- 
tion N. 


+55 22 


47.8 
46.0 


9 44.8 12 


5 
44.3 ° 


444° 
45.1 

46.4 *3 
48.1 77 
50.3 2° 
52.8 36 
55-4 

58.1 77 


3| 60.8 ?7 


63.4 26 


67.8 


I 69.5 17 


13 
70.8 3 


+1.449 
64''.94 


+0.09 
-0.3 


& Virginis. 
Mag. 1.2 





I 018 
33°-305 
0.00 
0.4 


Groombridge 2001. 70 Virginis. K Octantis. 
Sol Mag. 6.1 Mag. 5.2 Mag. 5.6 
an ar 


Date. 


n. 0.8 
10.8 
20.7 
30.7 

b. 9. 


19.6 
29.6 
ir.10.6 
20.6 


30.5 


or. 9.5 
19.5 
29.5 

1y 9-4 
19.4 


29.4 
ne 8.3 

18.3 

28.3 
ly 8. 


18.2 
28.2 
ig. 7.2 
17.2 
27.1 


pt. 6.1 
16.1 
26.0 

‘t. 6.0 
16.0 


26.0 
IV. 4.9 
14.9 
24.9 
2c. 4.9 
14.8 
24.8 
34.8 
J, Tand 
n Place 


a, Dw a 
|, Ded 





APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Right 
Ascension. 


h m 


13 23 


8 
53-65 
54.49 54 
55-34 5. 
56.18 79 
58-97 | 


57-69 
58.31 © 
58.82 5° 
59.21 39 


59-47 7° 


59-59 
59-57 4 
59-43 _ 
59.18 75 


8.83 35 
58.83 7 


58.39 

57.88 - 
57-32 > 
56.72 6 
56.10 63 


55-47 « 
54-85 
54.26 99 
53-70 °° 
.20 

53 zm 
52-7 
52.41 3° 
52.15 
51.99 * 
51-95 


52.03 
52.23 7° 
52.56 oe 
53.02 37 
53-59 37 


54.26 
55.01 7 


55.82 °! 


8 


3-391 
53°.294 
-0.03 

-0.4 


Declina- 
tion N. 


+72 50 


34.0 
32.6 "5 
31.8 

31.7 | 
32.2 ° 


33-4 

35-1 77 
37-3 36 
39-9 2 
42.8 30 


22. 33 
19. 
9-5 29 
16.6 
14.2 “a 
12.4 ° 
+3.240 
53-57 


+0.20 
0.4 


Right 
Ascension. 


h m 


13 24 


8 
6.96 
7.30 34 
7643 
7:97 
8.28 3! 
28 


8.56 
8.80 
9.00 
9.17 7 
9-30 10 


9.40 
9.46 
9:49 
9.50 
9.48 


9-43 
9.37 
9.30 
9.21 
9.11 
9.00 
8.88 
8.77 
8.66 
8.57 ? 


On 


t on} 
“~OON A WD ~ Ww 


~~ 


Declina- 
tion N. 





+1414 


48.4 
46.2 


22 


30.7 
28.2 75 


4 25.9 23 


+0.254 
54''.68 


+0.02 
-0.4 


[Epb 12] 


Declina- 


Right 
tion S. 


Ascension. 


h m 
13 26 |—85 19 
8 ” 
18.47 
21.45 nai 
24.39 
27.22 6 
29.87 241 
32.28 _ 
34-39 177 
30.1 142 
37-5 
38.62 "ba 


39.26 
39-50 °F 
39-34 
38.79 >> 
37-87 9? 


127 


49-4 
49.9 


12 


31.04 ° || 99.0 7 
28.77 238 100. 


26.39 100.6 
23.99 74°100.6 - 
21.64 a 100.0 | 
a) Bo 
"7 173 a 
15.66 95.1 | 
14.29 737| 92.6 75 
13.35 * 8y.8 78 
12.87 * 86.9 0 
12.91 83.9 30 


55 
1433 01 78.2% 
16.08 '55| 75.6 75 
18.07 336 
20.43 26 
23.08 
25-94 ~ 


80.9 


107 


70.8 


86 70.3 5 


28.91 797) 70.5 ? 


—-12.262 

68'’.98 
-0.76 
—0.4 


12.303 

29°.25 
+0.12 
-0.4 


395 


€ Virginis. 
Mag. 3.4 


Right 
Ascension. 


h m 


13 30 


8 
11.69 
12.03 34 
12.37 34 
12.69 3? 
12.99 7 


13.26 
13.50 74 
13.71 7! 
13.89 7 
14.03 * 
14.13 
14.20 
14.25 
14.27 
14.26 


14.23 
14.19 
14.13 
14.05 
13.96 
13.86 
13-75 
13.64 
13-54 
13-44 


13.36 
13.31 
13.28 
13.29 
13-34 


00 OA HE NWSI 


1.000 
12°.462 


0.00 
0.4 


yl 


Declina- 
tion S. 





54.1 
55-7 


57.1 ' 
58.2 3 
59.0 6 
59.6 5 
59-9 / 


60.0 


59.8 
59-5 
§9.0 
58.5 


57-9 
57.2 
56.6 
56.0 


55:4 


54:9 
54:4 
54.0 
53:7 
53:5 


53-5 
53-7 
54-1 
54-7 
95:5 


56.5 
57.8 
59-4 
61.2 
63.2 


Dun w wv 


CHNWAEN UH AADAN 


CAD Ww 


10 


67.4 21 

6y.6 7? 

—0.003 
46''.42 
0.00 
—O.4 
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17 H. Canum Venat. € Centauri. m Virginis. TZ Bodtis. 
Mag. 5.0 Mag. 2.6 Mag. 5.2 Mag. 4. 
Mean Solar 8. 5 8 ag. 5 ag: 4.5 
Date. _ 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion S. Ascension. tion S. i ion N 


Ascension. | tion N. 











h m oe . h m °o e h m oe e h m | ° ' 
13 30 |+37 37] 13 34 |-53 Of 13 36 |— 815] 13 43 +1753 
8 ” 8 ” 8 ” 8 ” 
51.73 145-5 $16.49 | 55-3 | 58-59 | | 32-4 4.13 33-9 


4.48 35} 31.673 


52.12 39 | 43.4 °° 116.99 ©°| 56.6 '3 | 58.93 34 | 34.5 34| >. 19 
4.82 20.7 


52.51 29} 41.8 1°} 17.49 5°] 58.3 '7159.27 34] 36.5 











52.89 - 40.7 °° 117.97 ‘ 60.3 i 59.59 et 38.5 *. 5.15 x2 28.1 
53-25 32 40.2 © 18.42 40 62.7 2 59-90 ©, | 40-3 17 5.47 39 12009 3 
53-57 40.2 18.82 65.4 60.18 42.0 5.76 26.1 
8 6 
53.85 - 40.7 2 19.18 . 68.2 * 60.43 °° 43-5 ° 6.02 ° 25.7 ; 
54.09 74] 41.7 7°] 19.49 3" | 71.1 79} 60.65 77 | 44.7 6.24 25.7 
54.29 43.1 * 19.75 ° 74.1 °° 60.83 . 45.7 "ol 6.43 i 26.2 3 
54.44 e 44.8 7 19.96 70 | 77-1 - 60.98 : 46.4 d 6.58 » 27.0 | 
54.54 46.8 20.12 80.0 61.10 46.9 6.69 28.0 
54.60 ° 48.9 . 20.22 - 82.8 28 61.18 °| 47.2 ° 6.77 ® | 29.2 ’ 
54-62 | 51.1 °°] 20.28 © 85.5 27 61.23 >| 47.4 =| 6-82 ° 30.5 \ 
54.60 *| 53.3 °*]20.29 7 | 87.9 “4 61.26 3 47.4 71 6.84 *| 31.9 ' 
54.55 ° 55-4 3 20.26 : 90.0 7 61.26 °| 47.2 3 6.83 3 | 333 , 
54.47 57-3 20.18 91.9 61.24 46.9 6.80 34.7 
54.37 _ 58.9 re 20.06 171 93.5 1°} 61.20 ; 46.6 31 6.74 °©| 36.0 5 
54.24 : 60.3 a 19.91 ° | 04.7 - 61.14 °| 46.2 *] 6.67) 7137.1 - 
54.10 » 61.3 "119.73 2° 195-5 4 61.07 5 45.8 ; 6.58 2 38.1 
53-94. [61-9 | 119-53 23/959 | 60.98 7145-3 ¢] 647 38.8 | 
.78 62.1 19.30 5-8 60.88 | . 6.36 | 39. 
G2 - 62.0 * 19,06 °4 i 5 1 5 624 12 139% ; 
53.46 ol 61.5 5118.83 73) 94.5 8 | 5] 6.11 13) 39.7 | 
53-30 *°| 60.6 9} 18.60 73] 93.4 1 43.2 5} 5.99 17} 39.5 ° 
53-15 1° | 59.3 13] 18.39 7) [91.9 18 a| 5:88 16/399 5 
53-0 . 18.21 O.1 .78 8.2 
Ot aa 2° | 18.07 mre - are 8 37 2 " 
52.88 5 | O34 s 17.99 | 86.0 - 5.65 >. 35.9 Y 
52-86 *!50.8 *°117.97 7 | 83.8 * 5.63 7 343, 
52.89 3 | 47-9 0 18.02 ° | 81.7 19 5.66 7 | 32-4 9 
52.97 | 44-9 - 18.14 79.8 5-73 _. | 30.3 
53.10 °3| 41.7 3974 18.34 “b l78.y 17 5.85 17! 28.07 
53-29 _ , 38.4 931 18.62 *" 76.7 a 6.02 77. 25.5 ° 
53-53 . | 35.1 18.96 so 75-7 - 6.23 6 122.9, 
53.82 33 | 31.9 30 19.36 45 | 75:0 6.49 29 | 20.3 5 
54.15 | 28.9 19.81 75.1 6.78 | 17.6 


26.2 7 20.29 “° 75.6 > 
23.9 73 20.79 5° 76.5 9 
1.263 +0.771 1.662 —1.328 


.10 15. 
re 34 | 26 *4 


Sec 6, Tan d 1.050 +0. 323 





Mean Place [ 52.163 59'’.00 18°.229 69''.88 59°.475 4°.817 41''.gO 
D’ya, Dw a —O.01 +0.05 +0.01 —0.08 0.00 —O0.01 0.00 +0.02 
Di E Dw J 0.4 0.4 —O0.4 —O.4 ~O.4 -0.4 0.4 0.4 


{Eph 12\ 


on. 0.8 
10.8 
20.7 
39-7 

b. 9.7 


19.7 
29.6 
ir.10.6 
20.6 
30.6 


©. 9.5 
19.5 
29.5 

ay 9.4 
19.4 


29-4 
ine 8.4 
18.3 
28.3 
lv 8.3 


18.3 
28.2 
1g. 7.2 
17.2 
27.1 


pt. 6.1 
16.1 
26.1 

t. 6.0 
16.0 


26.0 
IV. 5.0 
14.9 
24.9 
cc. 4.9 
14.8 
24.8 
34.8 
5, Tan 6 
ao Place 


2, Dea 


» Dud 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





Right 
Ascension. 


h 


8 
4.08 
4.52 
4.97 
5-41 
5-83 


6.22 
6.56 
6.85 
7-09 
7-27 


7.40 
7-47 
7.48 
7-45 
7-37 
7.26 
7.11 


6.93 


6.73 
6.51 


6.28 
6.05 
5.82 
5:59 
5-38 
5.20 
5°95 
4-94 
4.87 
4.86 


4.9I 
5.02 
5.20 
5-45 
5-75 
6.10 
6.50 
6.93 


1.548 
4°.501 
—0.01 
—0.04 


m | 


13 44 


Declina- 
on N. 


+49 44 





1.2 
5 21 


49.1 


45-4 
41.8 3° 


34 
38.4 32 
35-2 
32.4 71 
30.0 “4 
+I1.181 
67''.73 
+0.06 
-0.4 


Right 
Ascension. 


4.17 
4-53 
4.88 
5.22 


5:54 


5.83 
6.09 
6.32 ~ 
6.52 
6.68 


6.81 


6.90 9! 


6.97 
7.01 


7.02 


7.01 

6.97 + 
6.91 
6.83 8 


6.74 


6.64 
6.52 
6.40 
6.28 
6.17 


6.08 
6.01 
5.96 > 
5-95 

5.99 + 
6.08 
6.21 


6.39 
6.62 


6.90 


7.21 
7-54 39 


35 


7-89 


1.050 
5°.217 
0.00 

-0.4 


Declina- 
tion S. 





99:9 | 
61.5 8 


oa) 


-0.319 
46''.06 
—0.02 
0.4 
[Eph x2] 


63.3 


¢ Centauri. 
Mag. 3.1 


Right 
Ascension. 


h m 
13 50 
8 
0.94 
1.40 
1.85 
2.29 
2.71 


3-09 
3-43 
3-73 
3-99 
4.21 


4.38 
438 
4-5 

4.62 4 
4.62 


4-59 
4.52 
4.41 
4.27 
4.11 


3-93 
3-74 .9 
3-54 
3-34 
3-15 


2.99 
2.86 
2.77 
2.74 
2.77 


2.86 
3.02 
3-25 
3°55 
3-90 
4.30 
4.73 
5.18 
1.462 
2°.596 
+0.01 
0.4 


Declina- 
tion S. 


—1.067 
20''.21 

-—0.06 

0.5 


397 


7) Boutis. 


Right 


h m 
13 50 (+18 49 


8 
28.96 


34 
29.99» 
30.31 7 


30.60 


30.87 “7 
31.10 73; 


31.29 19 
31.45 7° 
31.57 
31.66 
31.71 
31.74 
31.74 ¢ 


31.71 

31.66 9 
31.59 7 
31.50 2 
31.40 


31.28 
31.16 


31.03 


12 


30.78 ‘0 


30.68 
30.60 
30-54 
30.52 
390-54 


30.60 

30.71 *? 
30.87 1° 
31.08 77 


25 
31.33 3° 
31.62 

31.93 > 
32.27 34 


1.057 


OA” WF GH OO 


0.00 
0.4 


: 70.1 
29.30 34 | 67.8 
29.65 °° | 65.8 








64.1 
9 | 65.4 
5 | 66.8 











"3 | 76.3 

30.yo ‘3! 76.1 

: 12 | 
75-6 





Declina- 


64.1 
62.9 


62.1 
61.7 4 
61.8 1 
62.2 

63.0 ° 


75-4 
76.0 
76.3 


74.8 

73-71. 
72.4 13 
70.8 19 
68.9 0 


66.7 
64.3 *4 


61.8 79 
59.2 26 


27 
56.5 3, 


53-8 
51.2 20 


48.7 79 


+0.341 


29°.684 78''.57 


+0.02 
OS 



















398 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
0 Apodis. T Virginis. 
Var. 5.5-6. . 4 
Mean Solar 
Date. 
Right Declina- Right Declina- Right Declina- 
Ascension. | _ tion S. Ascension. |_ tion N. tion S. 
h m o +l hom eo h m o 
13, 56 |—7622] 13 57 |+ 157 13 57 |—59 56 
8 id 8 tad 8 o 
Jan. 0.8 [38.34 4.1 9.11 68.8 33.88 41.4 
10.8 | 39.44 71% 4.5 *1 9.45 34] 66.6 7? 34.47 99 | 42.2 ° 
20.7 140.57 1'9| 5.4 9] 9.78 39 | 64.6 0 35-05 >. | 43.5 3 
30.7 | 41.67 _ 6.8 im 10.11 62.8 6 35.62 2 45.2 i 
Feb. 9.7 | 42.72 8.8 10. 61.2 6.16 . 
eb. 9.7 [42.72 05 8.8 201 10.43 3° 7 36.16 94 | 47.3 9 
19.7 143-69 11.2 10.72 59.8 36.66 49.7 
29.6 144.57 i 14.0 78] 10.98 7©/ 58.8 '° 37.12 4°| 52.477 
Mar. 10.6 145.35 oe 17.0 °°} rr.21 73] 58.1 7 37.52 4° | 55.3 73 
20.6 | 46.01 34| 20°3 ss 11.41 - 57-7 ‘ 37.86 oo 58.3 
30.6 | 46.55 40 23.8 Be 11.57 13 57°5 ; 38.15 23 614 | 
Apr. 9.5 146.95 27.3 11.70 57.6 38.38 64.5 
19.5 147.22 ?7| 30.9 3°] 11.80 7°| 58.0 4 38.55 *7 | 67.5 * 
29.5 147-36 4134.4 95]11.87 7158.5 ° 38.65 *° 70.4% 
May 9.4147.36 3 37.7 x 11.91 ; 59.1 , 38.69 *| 73.2 5 
19.4 147.23 25 40.8 29 11.93 | | 59. 7 38.68 75:7 3 
29.4 | 46.98 43.7 11.92 60.5 38.62 78.0 
June 8.4 | 46.61 7 46.3 7°111.89 3/61.3 8 38.50 *? 80.0 © 
18.3146.13 45) 48.5 277} 11.84 5|62.1 8 38.33 °7| 81.6' 
28.3 145.55 50.2 io 11.77 ; 62.8 : 38.11 - 82.8 ‘ 
July 8.3 [44.89 7 51.5 , 11.69 to 63.4 6 37.86 38 83.6 j 
18.3 144.18 52.2 11.59 64.0 37.58 84.0 
28.2 | 43.43 ” 52.4 7}11.48 77 164.5 95 37.28 3° | 83.9 | 
Aug. 7.2}42.67 7% 52.1 3]11.36 °7| 64.9 4 36.97 371 83.4 ° 
17.2 141.93 ° 51.2 - 11.25 . 65.1 . 36.67 20 82.5 i 
27.1 41.23 6 49.8 gf ttt4 4, 65.2 ; 36.38 81.1 ts 
Sept. 6.1 | 40.61 48.0 | 11.04 3 65.1 36.13 79-4. 
16.1 | 40.09 45.8 7*}10.96 °|64.8 % 35.92 77 | 77.4 ** 
26.1139.71 3°) 43.3 7>]}10.91 >| 64.4 4 35-77 (2175.2 -” 
Oct. 6.0139.48 6 40.6 Oy 10.89 : 63.7 ; 35-69 | 72.9 : 
16.0 | 39.42 13 37-7 gf lOO! « 62.8 lo 35.70 9 70.5 » 
26.0 139.55 34-9 ,_|10.97 61.6 ; 35.79 168.2 > 
Nov. 5.0]39.86 3") 32.2 77] 11.08 7, | 60.2 ; 35-98 9) | 66.1 * 
14.9140.35 +9) 29.7 75] 11.24 *? | 58.6 ° 36.26 “6 64.2 * 
24.9 | 41.01 e. 27.6 i” 11.45 5 56.7 ° 36.62 3 62.7 , 
Dec. 4.9 [41.82 4 25-9 J] 1-70 03 54-7 57 37-05 © 61.7 
14.8 142.76 24.7 11.98 52.6 37.55 O1.1 
24.8 | 43.80 14) 24.1 ©] 12.29 3! | 50.4 ?7 38.10 °° | 61.0 | 
34.8 144.90 °'9 24.0 412.62 33| 48.2 7? , 61.5 ° 
Sec J, Tan 4 4.245 4.126 1.001 +0.034 1.997. 1.729 
Mean Place | 43°.007  21''.22 108.012 72'’.09 36°.206 56''.08 
D'y a, Dua +0.05 —0.24 0.00 0.00 +0.02 —-0.10 
Dy 6, Dw 6 0.3 -0.5 -0.3 -0.5 —0.3 0.5 





[Eph 12) 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Centauri. 
Mag. 2.3 





san Solar 
Date. 











Declina- 


Right 
Ascensi tion S. 


Declina- 
on. ti 


Right 
on S. 


Ascension. 


— 35 56 


6.1 
7°5 
9.2 
II.1 
13.2 


15-4 
17. 

8 19.9 
22.1 
24.2 


—2615 
26.2 
27.8 
29.6 
31-5 
2 | 33°5 


35-5 
37-5 
39-4 
41.2 
42.9 


44.4 
45.8 


26.3 
28.2 
29-9 
31.5 
32.9 


I 
35.0 9 
35-7 7 
36.2 ® 
36.4 | 
36.3 
36.0 
35-4 
34.6 
33.6 


32-4 
31.1 
29.7 
28.4 
27.1 


26.0 
25.1 : 
24.5 
24.2 ° 
24. 
43) 
24.7 
7125.5 © 
26.7 






I.II5 0.493 
21°.397 31''.98 


—0.725 
14'’.78 
~0.04 
—O.5 
[Eph 1a] 


Q@ Draconis. 
Mag. 3.6 


Right 
Ascension. 


59 
60.28 3! 
60.03 75 
59-85 7° 
59-75 -- 


2 
59-73 
59.80 
59-97 97 
60.23 ? 
60.58 3° 
44 
61.02 


61.52 °° 
62.08 56 


2.348 
60°.431 


0.03 
-0.3 


Declina- 
tion N. 


+64 47 
27.2 
25.1 
23.6 75 
22.8 8 


I 
22. 
7 5 


21 


23.2 


Tl) 94.3 1 


26.0 '7 
28.2 7? 


30.7 i 


33-5 
36.5 3° 
39.5 > 
42.4 
45.1 0! 
47.6 
49.7 * 
51.4 17 
52.6 *? 
53-3 / 


2 
53-5 
53-2 
52.4 
51.1 i 
49.3) 
0 
443 27 
41.3 3° 
38.0 *6 
34.4 3) 
30.6 
26.7 39 
22.8 °° 
19.0 36 
15. 
3-4 33 
12.1 
2 
ae 25 
+2.124 
46''.30 


+0.12 
-0.5 
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ad Botbtis. 


Mag. 


Right 
Ascension. 


h 
14 
8s 
22.41 
22.75 i. 

23.10 3 
23.45 x 
23.79 3 
24.10 
24.39 i 
24.64 - 
24.85 8 
25.03 * 


4 
25.17 

25.27 
25-34 
25-37 
25-37 


25-34 
25.29 
25.22 
25.13 
25.02 


24.89 
24.75 - 
24.60 14 
24.46 14 
24.32 13 
24.19 
24.08 
24.00 
23.96 
23.96 
24.00 
24.09 
24.23 


24.42 
24 
24.66 38 


24-94 
25.26 3? 
25.59 39 
1.108 
23°.178 


m 
6 


= 
—™ OT GM wm oOown! 6 


= 
Ge 


Il 
8 
4 
Oo 
4 
9 

14 


19 


-0.01 
-0.3 
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Declina- 
on N. 


Eee ee | ee ee | ee, 9 ee | 


+25 29 
78.2 
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72.2 16 
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70.4 
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71.2 / 


72.3 7 


It 


+0.478 
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0.5 


400 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Boiutis. 
Mag. 0.2 


K Virginis. 
Mag. 4.3 


4 Urse Minoris. 
Mag. 5.0 


2 Virginis. 
Mag. 4.2 





Mean Solar 
ate. 


Jan. 0.8 
10.8 
20.8 
30.7 
Feb. 9.7 


19.7 
29.6 
Mar. to. 
20.6 
30.6 


Apr. 9.5 
19.5 
29.5 
Mav 9.5 
19.4 


29.4 
June 8.4 
18.3 
28.3 
July 8.3 


i | 


. 
= 


3 
2 
2 
2 
2 


8 
8 
Aug. 7 
7 
7 





Sec J, Tan d 


Right 
Ascension. 


h 
14 


s 
10.8 
11.23 J+ 
11.57 3+ 
II.9I *4 
12.23 ° 
3 40 


12.53. 
12.80 _ 
13.04 ; 
13.25 7) 
13-43 


13.58 
13.69 * 
13.78 
13.84 
13.87 ° 
13.88 

13.86 7 
13.82 + 
13.76 
13.68 


I 


Awe 


13.58 
13.47 
13.36 
13.24 
13.12 | 


13.01 
12.92 ? 
12.86 
12.83 °% 
12.84 


12.90 
13.01 
13.17 
13-37 
13.62 


Mean Place 





D’ya, Dua 
Dy é, Dw 6 














Declina- 


tion S 


Right 


Ascension. 


Declina- 
tion N. 


Right 
Ascension. 


Declina- 
tion S. 


Right 
Ascension. 


Declina- 
tion N. 


—_—e ee 9 eee | ee ee fe ee | ee 


m 
8 |-— 951 


52.1 
54-0 
55-9 
57.8 
59.6 


61.3 
62.7 
63.9 
64.9 
65-7 


66.3 
66.7 
66.9 
66.9 
66.8 


66.6 
66.3 


65. 
6: 5.9 
8 | 


10 | 


65.5 
65.1 


° 


19 
19 
19 
18 


N»m OND 


h m ° , 
149 |+77 56 


§ 
9.94 
10.99 ° 
12.10 
13.23 
14.35 


I 
15.41 
16.37 
17.21 
17.90 
18.41 


18.74 
18.88 


18.83 
18.60 
18.21 


17.67 
17.00 
16.23 
15-37 
14.44 
13.48 
12.50 
11.52 
10.57 


9.68 8 


8.86 
8.13 
7.51 
7-03 
6.70 


6.53 
6.54 
6.73 
7.11 
7-67 
8.39 
9.2 
10.2. 


4-79 


108.46 


—0.07 
0.3 


79.2 

77-39 
76.0 "e 
75-4 
75-5. 
96 76.2 13 
gal 77-5 

41 79.4 '9 
69) 81.8 24 


5! 8 27 
33 4-5 29 


05: 
I 
13 
12 
06 




















59.2 °5 


3 +4.687 
3 997-48 | 
+0. 26 
0.5 
{Eph 1) 


h m 


14 It |— 534 


8 
22.83 
23.16 39 
23.50 34 
23.84 
24.16 29 


24.45 

24.72 
24.96 - 
25.17 |, 
25.35 1. 
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25.62 
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I2 


mw AO 


25.81 
25-79 
25-75 
25.69 
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25.40 
25.29 
25.17 
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24.96 


| 24.87 


9 
24.80 / 
24.76 uy 
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24. 
9 4-77 


24.83 
24.93 
25.08 
25.27 
25.51 
25-79 
26.10 37 
26.43 33 


1.005 
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52.8 
54.8 7° 
56.8 7° 
58.7 I 
60.4 15 
61.9 

63.2 *3 
64.3 II 
65.1 8 
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66.0 
66.1 
66.0 
65.8 
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64.2 
63.7 
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maanann pe FW NH = Hw GH AH 
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| oe | 

ios) 
ww ff & 
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-_ 
an 
“Sod NM wt 0 


69.2 
71.1 
73-1 

-0.098 


23°.880 517'.51 


-0.OI 
0.5 


1.062 
38°.823 
-O.01 

0.3 











55-7 3 
53-2 ~ 
+0.357 
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APPARENT PLACES OF STARS, 1912. 401 
FOR THE UPPER TRANSIT AT WASHINGTON. 
A Bottis. A Virginis. 2 Libree. @ Boutis. 
Mag. 4.3 Mag. 4.6 Mag. 6.3 Mag. 4.1 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. Ascension. |_ tion S. Ascension. tion S. Ascension. | tion N. 
h m ° , h m ° , hm ° 4 h m ._ 
14 13 |+4628] 14 14 |—1257] 14 18 |—11 18] 14 22 [+5214 
8 " 8 ” s ” s ° 
1.69 75.1 19.56 58.3 40.20 44.9 11.35 68.4 
2.10 4! | 72.7 241 19.90 34 | 60.2 19] 40.54 34} 46.7 8] 11.80 45 | 65.9 75 
2.52 *7| 70.8 19] 20.24 34] 62.1 191 40.89 35 | 48.6 19] 12.25 45 | 64.0 19 
2.94 47 | 69.5 "3120.58 34) 64.0 19 | 41.23 34| 50.5 "9 12.70 45 | 62.7 73 
40 7 33 | ¢ 18 32 18 44 7 
3.34 38 68.8 5 20.91 30 65.8 17 41.55 30 52.3 6 13.14 42 62.0 
72 68.8 21.21 67. 1.8 . 13.56 62.0 
oo 351 69.3 5} 21.49 7° boo 15 q213 28 | 30 TS 1308 391626 © 
4.38 3" | 70.3 '°] 21.74 75 | 70.3 13} 42.38 75 | 56.7 "3114.30 35 63.7 7 
6 26 71.9 1° 21.96 27 71 11 42.60 2? 57.7 1° 14.60 3° 65.3 1° 
186 22/74 9 20 22.15 19 es 9 42.79 19 58.5 8 14.84 24 67.4 31 
; 16|°* 7 23 w]° ~ 9 16 6 18 25 
5.02 76.2 | 22.31 73.0 42.95 59.I 15.02 69.9 
5.13 - 78.7 . 22.43 17|73.6 ©} 43.08 Q 59-5 *1 15.14 "6 72.6 a 
5.19 81.3 77 422.52 74.0 *143.18 '°| 59.8 ° 15.20 7175-45 
5.20 , 83.9 Oe 22.58 4 | 242 : 43-25 1 | 60.0 | 15-22 ‘ 78.1 
5.16 7 86.4 | 22.62 1} 743, /43-29 7) 59-9 | 15-17 9 80.8 25 
5.09 88.8 22.63 74.2 43.31 59.8 15.08 83.3 
4.98 '" | 90.9 - 22.62 "|74.1 1143.30 "| 59.6 7114.95 3 85.6 3 
4.84 *4) 92.7 "| 22.58 4173.9 7143.27 3159.3 3] 14.78 17 | 87.5 ©? 
4.67 - 94.1 4 22.52 . 73.6 ; 43.21 ae ; 14.58 3 89.0 i 
4.48 95.1 22.44 73.2 43.13 58.5 14.35 go. I 
21 6 9 4 10 4 25 6 
4.27 95-7 22.35 72.8 43.03 58.1 I4.10 go.7 
4.05 77195.9 7] 22.24 "| 72.4 4142.92 12 | 57 4113.83 77|90.9 ? 
3.82 73195.6 3}22.12 '7] 71.9 542.80 '7/57.2 5113.56 77}90.6 3 
3.59 73/94.8 8F21.99 13] 71.4 5] 42.67 '3156.7 5113.29 27] 89.8 8 
; 22 “7. 12 Gz 12 5 12|%6 4 4 26199, 13 
3-37 30,| 93-6 16] 21-87 1770.9 3} 42.55 11156.3 4113.03 2° | 88.5 1? 
1 2.0 21.76 O. 2. . 12.78 86.8 
300 7]6 0 7° 267 9 es 4 1238 9 er 3 12 56 22) 84.6 6 
2.86 '+| 87.6 ° 21.60 7169.7 3)42.28 7155.4 : 12.38 18 82.0 * 
2.76 '°| 84.8 7°] 21.57 ° 69.6 42.24 4 | 55-3 || 12-24 14) 79.1 9 
2.71 ® 81.7 3 21.58 : 69.6 °} 42.24 5 | 55-4 5 12.16 ~| 75.9 x4 
2.72 78.4  _ 421.63 69.8 42.29 55-7 12.14 72.5 
2.79 4|74.9 °° 21.73 791 70.3 2142.39 7° | 56.3 : 12.19 °| 68.9 38 
2.92 13} 71.3 3°] 21.89 1°| 71.0 7142.54 15 | 57.1 12.30 '' | 65.1 3 
9 20 6 20 10 10 I 38 
3.12 °° | 67.7 5 22.09 91 | 72.0 | 42.73 9° 58.1 13 | 12-49 8 61.3 36 
3.38 31 64.2 3422733 3g | 73:2 14] 42-97 93 | 59-4 P2755, | 57-7 3, 
3.69 60.9 22.61 74.6 43.25 60.9 13.06 54-3 
4.04 351 57.9 ° 22.92 3" | 76.2 " 43.56 >" | 62.6 - 13.43 37 51.2 - 
4.43 39| 55.2 77123.26 34| 78.0 “91 43.89 351 64.4 7° 113.84 41 | 48. 
1.452 +1.053 1.026 -0.230 1.020 -0.200 1.633 +1.292 
2°.390 91’'.30 20°.708 59''.35 41°.360 45''.17 12°.113 85''.75 
—0.02 +0.06 0.00 -0.01 0.00 0.01 092 OS} 
' Dod 0.3 ~0.5 -0.3 ~0.6 0.3 ~0.6 2.3 28 
1912 26 {Eph 12] 





FOR THE UPPER TRANSIT AT WASHINGTON, 










402 
SF Bodtis. 
Mean Solar Mag. 5-4 
Date. 
Right Declina- 
Ascension. on N. 
+19 36 
70.0 
67.7 73 
65.6 - 
63.8 tA 
62.4 9 
61.5 
61.1 4 
2° | 61.1 ° 
7? | 61.5 3 
62.3 Wd 
63.4 
64.7 13 
66.2 "> 
67.8 a 
69.5 6 
29.4 | 23. 71.1 
June 8.4] 23.85 °|72.6 *5 
18.4] 23.80 >] 74.0 - 
28.3 | 23.73 175-2 - 
July 8.3 | 23.63 1p | 70:2 3 
18.3 | 23.51 ; 77.0 
28.3 123.38 (3! 77.5 9 
Aug. 7.21 23.24 *4!77.7 ? 
17.2 | 23.10 3177.6 ; 
27.2 | 22.97 | 27-2 , 
Sept. 6.1] 22.84 | 76.5 
16.1 | 22.73 **| 75.5 7° 
26.1 | 22.64 6 | 742 tS 
Oct. 6.1] 22.58 °| 72.7 ' 
16.0 | 22.56 3 70.9 " 
26.0 | 22.59 8 68.8 
Nov. 5.0] 22.67 °| 66.5 7% 
15.0] 22.80 *4 | 64.0 75 
24.9 | 22.97 a 61.3 “4 
Dec. 4.9] 23.19 36 58.5 38 
14.9/23.45 | 55:7 |. 
24.8 | 23.75 ° 53.0 ~/ 
34.8 | 24.08 35 | 50.5 
Sec 4, Tan d 1.062 +0.356 
Mean Place | 21°.752 79''.52 
D’y a, Dw a —0.01 +0.02 
Dy J, Du J 0.3 —0.6 


¢ Virginis. 
Mag. 5.0 


Right 
Ascension. 


h m 


14 23 


8 
38.94 
39.26 3? 
39.60 34 


39-93 3 
40.25 30 
40.55 
40.83 
41.08 
41.30 
41.48 


41.64 
41.77 
41.87 
41.94 7 
41.98 4 


41.99 
41.98 
41.95 
41.90 
41.82 


41.73 
41.62 
41.50 
41.38 
41.26 


41.15 
41.05 
40.97 
40.92 
40.92 


40.96 
41.05 ? 
41.18 72 
41.36 
I. 
41.59 39 
41.86 
42.16 3° 
42.48 3? 
1.001 
40°.014 


0.00 
0.3 


Declina- 
tion S. 


— 150 


AANN HD AAN GW 


i 
Cc 
fe 

ma DWH fh w 


= 
o 
oo 

“I ft Ww wm 


16.4 
18.2 


20.1 
22.1 
24.2 


—0.032 


99 


0.00 
—0.6 
{Eph 12\ 


Right 
Ascension. 


hm 


14 27 


8 
40.81 
41.71 
42.66 ye 
43-64 50 
44.03 95 


45.58 

46.46 - 
47.247 
47.89 s 
48.40 36 


48.76 
48.96 
9.00 
48.89 ** 
48.62 77 
40 


48.22 

47.70 >” 
47.08 °? 
46.37 7 
45.60 77 


44.78 
43-93 .° 
43.07 § 
42.23 a 
41.42 
40.66 
39-97 
39-37 
38.89 . 
38.53 5, 


38.31 
38.25 
38.35 °° 
38.61 42 
59-03 58 


39.61 
40.32 ie 
41.14 °° 
4.158 
41°.796 
-0.06 
0.3 


69 


60.0 
20 63.0 30 
4166.1 3 


69.1 3° 


29 
2. 
72.0 26 


74.6 
76.9 73 
78.8 *9 
80.2 '4 
Si.1 ? 
4 


81.5 
81.3 
80.6 7 
79-4 i 
77-7 37 
75-5 
72.9 


2 


26 


60 
69.9 3° 


66.6 33 


36 
63.0 38 


+4.036 
74''.16 


+0.22 
-~0.6 
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h 
14 28 |+30 
8 

1.40 
1.75 
2.10 


2.46 
2.81 


3-14 

3-45 
3-72 
3-96 
4.16 


4.32 
4-45 
4-54 
4-59 
4.60 


4.58 
4.54 
4.47 
4.37 
4.25 | 


4.11 
3-95 | 
3-79 

3.63 * 
3-47 * 


3-31 | 
3-17 

3.06 
2.98 
2.94 


2.95 
3.02 
3-13 0° 
3-30 
3°52 5 
3-78 
4.08 
4.42 
1.164  +0.59! 
2°.276 86''.17 


+0.03 
-0.6 


34 








0.01 
0.3 


Mean Solar 
Date. 


Sec 5, Tan d 
Mean Place 
D’¢24, Dua 
Dy é, Du d 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Y Bobtis. 
Mag. 3.0 


Right 
Ascension. 


h m 


14 28 


1.281 
32°.314 
-O.01 
0.3 


Declina- 
tion N. 


+38 41 


+0.801 
34'’.06 


+0.04 
-0.6 


7 Centauri. 
Mag. 2.6 


Right 
Ascension. 


1.341 
54*.840 
+0.01 

0.3 


Declina- 
tion S. 


— 41 46 





-0.893 
18’'.26 


-0.05 


—0.6 
{Eph 12] 


O Boitis. 
Mag. 4.5 


Right 
Ascension. 


50.07 
50.41 34 
50.77 > 
51.13 ° 


121 51.48 35 
of? 4 33 


51.81 
52.12 
52-39 
52.63 
52.83 


53.00 
53-13 
53.22 9? 
53-28 
53-30 


53-28 
53-24 ; 
53-17 

53.08 9 
52.96 *7 
52.82 
52.67 
52.51 
52.34 
52.17 


52.02 
51.89 
51.78 
51.70 
51.66 + 


51.67 6 
51.73 

51.84 
52.01 77 


22 
52.23 | 
52.49 


30 
52-79 
53.12 33 


I! 


1.156 


Declina- 
tion N. 


+30 7 


24.7 
22.2 79 


+0.580 


50*.970 37''.24 


-0.01 
0.3 


+0.03 
-0.6 
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a* Centauri. 
Mag. 0.3 


Right 
Ascension. 


h m 


14 3 


s 
34.84 
35.41 97 
36.00 99 
36.58 5° 
37.14 5 


3 
37-67 
38.17 5° 
38.62 49 
39.01 99 


33 
39.34 °2 


39.62 

39.84 °° 
39.99 *° 
40.08 9 
40.11 ; 


I2 
37-03 
37-25 77 


‘137.56 3° 


39 
38.41 
38.93 >. 
39.51 9 
2.029 
36*.781 


+0.03 
9.4, 


2 
1 37-2 


23 
3 | 3&7 


Declina- 
tion S. 





° ’ 


— 60 28 


2.2 


40.4 
41.5 
42.2 
42.4 
42.2 
41.6 
40-5 


39-0 


35-2 
33-0 


28.4 
26.2 
24.2 
22.5 
21.1 


20.1 
19.6 ° 
19.7 
—1.766 
21''.83 


-0.¢ 
-2! 


[Eph 12) 





Right | Declina- 
Ascension. tion S. 





14 45 |—15 37 


8 ! 
47.65 |! 54.1 | 
47.98 33 | 55.8 *7 
48.32 34 | 57.5 °7 
48.67 35 | 59.2 17 


34 17 
49.01 32 | 60.9 16 


7 | 66.5 
: 66.1 
49-95 , | 65.8 
3 65.6 


49-95 _ | 65.6 
5 | 50-02 71 65.8 

50.14 +7 | 66.3 
50.32 67.0 
50.54 “" | 67.9 


50.81 69.1 
51.11 291 70.5 74 


50.36 19 67.4°5 
50-55 16 ore 
50.71 , 
50.84 '3| 69.3 5 
50.94 *°| 69.6 3 
51.01 / | 69.8 . 
51.05 69.8 
51.06 '|69.8 ° 
51.05 *|69.7 * 
51.01 ; 69.5 : 
Oo. 69. 
5 . 5 _. 3 
50.85 9.0 
50.74 7168.7 3 
50.62 '7| 68.3 + 
50.49 ° 67.8 9 
50.35 - 67.3 ; 
0.22 66. 
5 9 4 
4 
3 
2 
Oo 


NWO “NGM WB 


w 
~~ 
aad 


51.43 °7 | 72.0 ' 


1.039 -0.279 
48*.995 54.59 
0.00 -0O.OI 
0.3 —-O.7 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 2164. 
Mag. 5.7 


Right Declina- 
Ascension. | tion N. 





h m o 8 
14 49 |+59 38 
8 nr 
11.26 46.3 
11.73 47 26 
12.23 


52 
12.75 32 
13.27 51 | 39-3 


13.78 
14.25 *7| 39.6 5 
14.68 *3 | 40.8 6 
15.06 st 42.4 i. 
15-37 25 44-5 36 

{ 47.1 8 





| 
15.62 
15.80 49.9 50 
15.90 "0 | 52.9 3° 
15:94 3] 55-9 2 
TS-9T 6) 9°? 28 
15.81 | 61.6 
15.66 °® 64.2 ° 
15-45 | 66.4 3 
15.20 79 | 68.2 


30 14 
14. 69.6 
4:90 3 9 9 


14.58 170.5 

14.23 95! 70.9 4 
13.87 9°| 70.8 | 
13.50 37|70.2 © 
13.13 a 69.1 *! 


| 16 
12.78 67.5 
12.46 - 65.5 7° 
12.18 7” | 63.0 79 
11.95 i 60.1 
11.78 10 56.9 35 








11.68 53-4 
11.65 3| 49.7 3 
11.71 7145.9 2 


11.85 *4| 42.0 99 
23 38 
12.08 30 38.2 36 
12.38 34.6 
12.76 39 | 37.3 33 


13.19 43 | 28.4 79 


1.979 +1.708 
128324 6474 
0.03 30.08 | 
—Q.3, O-7| 
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Mean Solar 
Date. 


Sec J, Tan d 


Mean Place 


D’y a, Dua 


Dy Jd, Da I 
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ff Urse Minoris. 
Mag. 2.2 


Right 


Declina- 
Ascension. i 


tion N. 





h m ° ’ 


14 50 |+74 30 


34-7 
32.2 79 
30.3 ° 
29.0 - 
85 | 28.4 


28.5 
29.3 ° 
2.6 *9 
3 0 24 
| 28 
37.8 
6 | 40.8 °° 

43.9 °° 
63.42 © | 47.0 30 
63.26 29 | 50.0 © 


62.97 


52.8 
62.57 4° 


55:3 


25 





+3.609 
sa 42 


30.7 *4] 


161.50 


161.46 
3 61.40 


160.58 


&* Libre. 
Mag. 5.6 


Right 


1 Declina- 
Ascension. i 


tion S. 


h m °o ’ 
14 51 |—1r 3 
8 ” 
19.4 
21.2 - 
23.0 * 
ate 
| 26.3 15 
| 27.8 

ooo T4 
29.2 * 


30.4 


59.75 
60.05 * 
60.33 ; 
60.58 °° 
60.79 18 


60.97 6 | 32.5 
61.13 32.8 


61.27 “ | 33-0 
61.38 33.1 
61.46 4 33-0 
| 32.8 
32-5 
| 32.2 
| 31.8 
31.4 


31.0 
30.6 
30.2 
29.8 
29.4 

| 29.1 

i | 28.8 

28.6 
° | 28.6 
; | 28.7 





32.0 


WN = mw HN am~ Oo 


= 


61.51 
61.50 


61.32 
61.21 
61.09 
60.96 
60.83 


60.70 
60.48 


60.42 
60.39 





om 
w 
won O Rn W Wt te te the Ww Ww 


60.41 
60.48 / 
60.59 *? 
60.75 | 
60.96 - 
61.21 
61.50 7? 
61.82 37 


29.0 
29.5 
30.2 
31.2 


mn 





(oS) 
N 
fo 


— me = pt 
~-~ w Os) 


33.8 
35:3 | 
36.9 


0.195 
18’'.25 


15 
6 


I.OI9g 
59°.428 
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Piazzi 221. 
Mag. 5.8 


Declina- 


Right 
tion N. 


Ascension. 


h m ° ’ 


14 52 |+14 47 
8 td 
2.85 
3.16 
3-49 


6. 
3 34.0 24 
33 | 51.8 7? 
82 33| 50.0 78 
so 33 


15 
415 35 48.5 


4.46 47-4 
30 
S03 27464 
5.27 74] 46.6 
e 21 . 
5.48 47.1 


18 
5.66 15 | 47°9 
5.81 12 | 49-0 
5:93, | 50-3 
6.01 é 51.8 
6.07 3 | 533 


6.10 5 04:8 
6.10 56.2 
6.07 3'57.6 
6.01 ° 
5:93, 


5.83 
5-71 
5.58 
5-44 
5-30 
5.16 
§-:03 
4.92 


4.84 
4 | 
4.80 O | 





COM Ne & 


It 
13 
15 
15 
T5 


14 
14 


7% 
CN 
N 
eo) 
“ay fw wh CO 


59.9 ? 


I2 
15 
17 
4.80 55:5 
4.85 3) 53-5 3° 
4.95 1°! 51.2? 
5.10 - 48.8 . 
J 
5:29 44 46.3 77 
5:53 43-7 
5.80 AI.1 26 
6.11 38.6 79 


27 
31 


1.034 +0.264 
3°.945 65''.13 


f Luyi. 
Mag. 2.8 


Right 
Ascension. 


h m 
I4 §2 


47-33 


47.70 37 | 58.0 
48.11 4° | 58.4 


1.362 


2 | 44 ¢ 





Declina- 
tion S, 





— 42 46 


42.0 





> ~3 


58.2 
57:9 


ft 


—0.925 


45°.614 48''.71 


em sc re 


0.04 
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O Libre. 
Var. 4.8-6.2 


Right 
Ascensi 


On. 


Declina- 
tion S. 


— 810 


w 
4 
@0 

OWA NUNN E FH HKNODH 


Ww 
ad 
Lao | 
“I G@w mm b& 


Ww 
de 
N) 
beq 
= O 


i] 
mG 


29.1 


32.5 *7 


-0.144 
13’'.08 


-0.01 
0.7 


f Bodtis. 
Mag. 3.6 


Right 
Ascension. 


h m 


14 5 


8 
36.82 
37-17 © 
37-54 
37-92 3 

.30 
e 3 37 
38.67 
39.02 3S 
39.34 > 
39.63 °9 
39.88 ° 


40.09 

40.25 1° 
40.37 *) 
40.45 
40.48 


40.47 
40.42 
40.34 
40.22 *? 


14 
40.08 17 


39-91 
39-72 
39.51 7° 
39.30 © 
39.08 - 


38.87 
38.68 *9 
38.51 17 
38.37 |* 
38.27 - 
38.22 
38.23 
38.30 
38.43 °9 
38.62 *9 
25 


38.87 


19 


I 


7 | 53.7 73 


3 
: 65.0 


Declina- 
tion N. 


Y Scorpii. 
Mag. 3.4 


Right 
ion. 





Declina- 
tion S. 
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 Bottis. 
Mag. 4.7 


Right 
Ascension. 


Declina- 
tion N. 


re | A. ES | eS 


° Uj 


+40 43 


58.7 
56.0 77 


51.9 18 
50.6 e 


50.0 
50.0 ° 


5 
59-5 
51.6 6 
53-2 1 


55-1 
57-37 
59.8 7° 


62.4 - 


25 


2 


67.5 


51 69.8 75 


71.9 - 
73-7 3 
7§-2 ik 


76.3 
77-0 
77-2 
77-0 
76.4 | 


75-4 
74.0 *4 
72.1 °9 
69.8 73 


26 
67.2 29 


64.3 
61.1 3? 


OA vw BSI 


Oo 


35 
54-3 
50.8 + 


4 
47-4 


39.16 791 44.2 3? 


39-49 33 | 41.2 3° 


1.320 
37°.882 
~0.02 
0.3 


+0.861 
73-91 


+0.04 
-0.7 


fEvh 121 


h m 
14 5 
8 
53-43 
53-78 °° 
54.14 36 
49 
a 34 


55.20 

55-52 > 
55.82 3° 
56.09 77 
56.33 °* 


1.103 


54°.988 


+0.1 
0.3 


WN 

go 

ve} 
Om Nw MN 


we 
co 
ww 
AW = NW mans AAkr WY WN 


LY) 
de 
wo 
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+27 16 
72.8 
70.2 7° 
67.9 73 
66.0 ta 
64.6 

4 9 


63.7 
63.3 


4 
63.4 ‘ 
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FOR THE UPPER TRANSIT AT WASHINGTON. 








c Bottis. ¢ Lupi. t Libree. y Triang. Aust. 
Mag. 5.0 Mag. 3.5 Mag. 4.7 Mag. 3.1 
Righ Declina-]  Righ Declina- h Declina- Right | Deciine 
Ascension. tion N. Ascension. tion S. Ascettion. tion S. Ascension. |_ tice S. 
h m > h m °° h m >_ h m . 
IS 3 |+2512] 15 § |—51 45] 15 7 |—1927] I5 10 |—6821 
8 ” 8 . 8 ” s ad 


25.04 29.1 54.96 45.0 10.62 33.2 36.63 8.9 
25.36 3° | 26.5 7°| 55.43 47| 45.2 7] 10.96 34] 34.6 *41 37.35 77) 84 
25.69 29 | 24.2 739'55.92 49/ 45.8 °F 11.30 54) 36.1 75138.10 75| 84 ° 
26.03 94 | 22.3 '9956.41 49 | 46.7 9011.65 55 | 37.7 7°138.87 77] 8.9 5 
34 14 49 13 4 15 77| 221 
26.37 33 20.9 9 56.90 48.0 11.99 39.2 39.64 9-9 


26.70 20.0 57-37 49.6 12.33 40.7 40.39 11.3 

27.01 37 | 19.5 ° 57.82 “5 51.4 78] 12.65 3? 42.2 ° 41.10 7 3.41% 
27.30 26|19-5 158.24 %° | 53.4 °° | 12.94 22 | 43-5 3} 41.77 

27.56 20.0 9 58.63 55-6 13.20 44.7 


27.79 20.9 |° 58.98 0 57.9 79113.44 74] 45. 42.94 38 20.2 


27.98 22.2 59.28 60.2 13.65 46.7 43-42 23.0 

©! 23.8 - 59.54 ° 62.6 4 13.84 79 | 47.4 

25.6 °° 159-75 -¢ | 64.9 3 14.00 * | 48.0 

27.6 *°lso.91 >> | 67.2 734 14.12 77 | 48.5 
20 12 22 9 

29.6 60.03 7 69.4 14.21 © 48.9 


28.45 31.6 60.10 71.5 14.27 49.2 44.63 37-7 


S) 

00 

Ge 

Oo 
WAO & 
ohn an! 





28.44 |) 33-5 19 [60.12 4173.4 19114.30 3) 49.3 1] 44.61 7 | 404 
28.40 *| 35.3 "6 | 00-08 M 75.1 u 14.30 °| 49.4 ¢ 44.50 "| 42.84 
28.33 |) | 36-9 1. [60.00 || 76.5 Ht) 14.27 : 49-4 [44.31 27 | 44.9 
28.23 38.2 1 59.87 5 77.6 gf 1422 3/493 | 44.04 °° 46.6 
28.11 139.2 .159.70 |78.4 [14.14 [49.1 [43.71 | 47.9 
27.98 *3| 40.0 °159.50 7°| 78.9 5114.03 *7 148.9 7143.32 39 | 48.8 ? 
27.83 | 40.5 >} 59.28 22 | 79.0 , 13.90 19 | 48.6 3142.89 ‘3 49-3 
27.67 |, | 40.6 5 | 99-04 i. 78.8 (| 13-76 ta 48.2 , 42.43 * 49-3 
27.51 1. | 40-3 2158.79 i 78.2 13.62 14 478 ; 41.96 4g 48.8 
27-35. | 39-7 458-55 |) 77-3 413-48 147-3) fF 40-5t | 47.8 
27.20 1 | 38:7 " 58.33 19 76.0 - 13.35 - 46.8 ° 41.09 - 46.4 
27-07 15,| 37-4 6] 58-14 7 | 74-4 1g [13-24 5/403 7140-73 5, | 44-6 
26.97 _ | 35-8 9 58.00 M 72.6 © 113.16 4 (45:9 3 40.45 7) | 42.5 
26.90 3 (33-9 55 157-92 |70.7 - 13.12 7145.6 ~| 40.27 7 | 40: 
26.87 131.7 (157.91 _|68.8 [13.12 145.4 _ | 40.20 | 37-6 6 
26.90 3| 29.2 75] 57.97 °| 67.0 19] 13.17 5| 45.3 ']40.24 4) 35.07. 
26.98 °!26.4 7845831 14: 65.3 17] 13.28 12 | 45.4 1] 40.41 32.5) 
> 13 | 30 on 22i gi Oo IS 16 g 4 | 23 
7-11 3° 23-4 30 58.33 ~° | 63.8 D3 13-44 /45:8 ¢] 40-71 1 | 30-2 0 
27.29 | 20.4 9 58.62 35 | 62-6 13.65 - 46.4 5 [48-1 5, | 282 - 
| 


| . 
27.52 17-5 958.97 61.7 13.90 47.3 41.64 | 26.5 
27.79 77 | 14.6 79159.38 41} 61.2 S]14.19 79| 48.4 "442.25 Fj 26.9 13 


28.09 3°) 11.8 7°] 59.83 45} 61.0 7] 14.51 37 149.8 ‘4 42.94 °9 | 24.3 








Sec 6, Tan d 1.105 +0.471 1.616 —1.269 1.061 -0.353 2.71% 2.520 
Mean Place |] 26°.153 40''.79 57°.361 53°'.36 128.122 33''.75 40*.601  19'’.54 
D'y a, Dw a 0.01 +0.02 +0.02 —0.06 +0.01 —0.02 +0.05 -O.1I 


Dy 5 Du J 0.3 -0.7 -0.3 —-O.] —O.3 ae Or, OH 


ew 2nd 


san Solar 
Date. 


n. 0.9 
10.8 
20.8 
30.8 


b. 9.7 


19.7 
29.7 
ur. 10.7 
20.6 
30.6 


or. 9.6 
19.6 
29-5 

ay 9-5 
19-5 


29-4 
ne 8.4 
18.4 
28.4 


ly 8.3 


18.3 
28.3 
ig. 7.3 
17.2 
27.2 


pt. 6.2 
16.1 
26.1 

‘tt. 6.1 
16.1 


26.0 
IV. 5.0 
15.0 
25.0 
2c. 4.9 
14.9 
24.9 
34.8 


6, Tand 
n Place 
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5 Dud 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 






[Eph 12} 





O Bottis. f Libre. 
Mag. 3.5 Mag. 2.7 
Right Declina- Right Declina- Right Declina- 
Ascension. | tionN. [| Ascension. | tion N. § Ascension. |_ tion S. 
h m _ h m >. h m °° 
15 10 J+ 515] 15 If [+3338] 15 12 |— 9 3 
8 Ud 8 ad 8 ” 
47-55 |49-3 56.16 =| 19.6 [14.78 | 34.3 
47.86 on 47.1 °. 56.49 33] 16.8 “ 15.09 3" | 36.0 sd 
48.18 37 | 45.1 “| 35-83 34) 14.4 a 15.42 29 | 37.7 - 
48.51 32 | 43:3 16] 97°18 %6 12.5 12 15.75 x2 39-3 16 
; I. . I. 16. O. 
4 Barf At? 5] 97-54 sof TEE Gg 07 32 | 499 os 
49.14 40.4 57-89 10.2 16.39 42.4 
49-44 3° | 39.4 "7158.22 9) 9.9 3] 16.70 5" | 43.7 * 
49.72 7" | 38.8 °158.53 - 10.1 7} 16.99 o 44.7 ". 
49.97 3 38.5 ° 58.81 4 10.9 3 17.25 3 45-5 
50.19 38.6 59.05 12.1 17.48 46.1 

20 4 21 16 20 3 
50.39 39.0 59-26 13.7 17.68 46.4 
50.56 u 39.6 . 59.43 a 15.7 _° 17.86 18) 46.5 ; 
50.70 '4| 40.4 ~] 59.56 73| 17.9 724} 18.01 75 | 46.5 
50.81 *7 | 41.4 +9} 59.66 7°| 20.2 73418.13 7? | 46.4 7 
50.89 8} 42.5 1159.72 °| 22.6 74] 18.22 9| 46.2 ? 

5 II 2 3 
50.94 | /43-6 |59-74 || 24-9 23 18.29 4|459 4 
50.96 — | 44-7 | 59-73 5 | 27:2 35 18.33 5 | 45:5 5 
50.96 45.8 10 59.68 29.3 13 18.33 45.0 
50.93 - 46.8 5 59-60 | 31.1 - 18.30 : 44.5 : 
50.87 47.7 59.49 32.6 18.25 44.0 

9 8 12 8 4 
50.78 48.5 59-35 33.8 18.17 43.6 
50.67 - 49.2 7159.19 - 34.6 °118.07 7°| 43.2 4 
50.55 1. | 49-7 5] 59.01 rg | 35° ’ 17.96 77} 42.8 4 
50.4 - 50.0 ° 58.82 to 35-1 3 17-83 - 42.5 ; 
50.2 50.1 58.63 34. 17.69 42.2 

14 I 19 7 14 3 
50.14 50.0 58.44 34.1 17.55 41.9 
50.01 , 49.7 3158.26 - 32.9 6 17.42 '3) 41.7 ? 
49.90 *'|49.2 9 58.10 31.3 0° | 17-3! TT) 41.6 
49.81 ° 48.5 5 57-97 5 29.4 3 17.23 ; 41.6 ° 
49.7 47. 57. 27.1 17.1 4I. 

I 12 26 I 4 
49:75 |46.4 157-83 | 24.5  ]17-17 _| 42.2 
49.79 5 45.0 7 57.84 , 21.7 0 17.22 2 42.8 . 
49.88 | 3} 43:3 5] 57-9° |, 18.7 32 | 12°32 44 43.6 | 
50.01 2 | 41-4 a 58.02 17 15.5 33 r7-40 19 44-6 I 
50.19 39.4 58.19 12.2 17.65 45. 

23 21 22 32 24 14 
50.42 37.3 58.41 9.0 17.89 47.2 
50.68 oe 35.1 i. 58.68 0 5.9 x0 18.16 30 48.8 - 
50.97 32.9 58.98 2.9 18.46 50.4 

1.004 +0.092 1.201 +0.665 1.013. -0.160 
48°.808 55''.83 __57°.309 33''.26 16°.169 31''.67 
0.00 0.00 0.01 +0.03 0.00 -O0.01 
-0.3 -0.7 0.3 -O.7 0.3, 0.7] 
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Y Ursse Minoris. 
Mag. 3.1 


Declina- 


Right 
scensi tion N. 


on. 





h m e e 
I5 20 |+72 8 

8 ” 
49.74 
50.36 ©? 
51.06 7° 
51.81 3 
52.59 7 


53-37 

54.12 79 
54.82 a 
55-45 
55-99 “4 


56.43 

56.75 > 
56.95 72 
57-03 | 
56.99 ¢ 


56.83 
56.56 77 
56.20 2 


55-75 3 
22 
55.22 °° 


54-63 
53-99 68 
53-31 6 56.3 
52.62 

7O 
51.92 68 


51.24 
50.60 4 
50.01 °9 
49.49 ; ; 
0 
49.05 *4 


48.72 
48.51 
48.42 
48.47 > 
48.65 


8.96 
49.40 44 
49.95 99 | 14.5 3! 

3.261 +3.104 

51°.640 49''.56 

0.96 OLB 
-o.3, —OB 


30.6 
27-7 
25.4 17 
23.7 10 
22.7 


53-6 

51.7 0? 
49.3 8 
46.5 31 
43-45) 


40.0 
| 32.5 3° 
28.6 39 





21 





21.0 
17.6 34 
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Mean Solar 
Date. 


Jan. 0.9 
10.8 
20.8 
30.8 
Feb. 9.8 


19.7 
29-7 
Mar. 10.7 
20.6 
30.6 


Apr. 9.6 
19.6 
29.5 
May 9.5 
19.5 


29-5 
June 8.4 
18.4 
28.4 


July 8.3 


18.3 
28.3 
Aug. 7.3 
17.2 
27.2 


sept. 6.2 
16.2 
26.1 
Oct. 6.1 
16.1 


26.0 
Nov. 5.0 
15.0 
25.0 
Dec. 4.9 


14.9 


24.9 
34-9 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


# Bodtis pr. 
Mag. 4.5 


Right 
Ascension. 


h m 
15 2! 


8.75 
9.08 33 
9-43 26 

9-79 
10.16 37 
36 


10.52 
10.86 34 
11.18 37 
11.47 79 
11.73 ° 


3 
11.96 
12.15 *9 
12.29 *4 
12.39 7° 
12.45 


12.47 
12.46 * 
12.41 9% 
12.32 .? 
12.20 
15 
12.05 
11.88 1 
11.69 
11.48 7° 
11.27 77 


2I 
11.06 
10.86 7° 
10.68 *” 
10.53 °° 
10.42 7! 

/ 


10.35 
10.33 
10.37 


Io 
10.47 
10.63 " 


10.85 


II.1II 26 





Declina- 
tion N. 


68.5 
69.4 
69.9 
70.0 
69.7 


69.0 
67.8 
66.2 
64.2 


| 61.8 


11.41 3° 





59.1 


2 
56.2 
4) 53.1 


49.8 
40.4 


43.0 
39-7 


7 


12 
16 
20 
24 
27 


29 
31 
33 
34 
3+ 
33 


36.7 3° 





T! Serpentis. 
Mag. 5.5 


Declina- 


Right 
tion N. 


Ascension. 


hal. 
15 20 |+15 43 


63.2 
60.7 
58.5 
56.6 


§5.O 


53.8 


53-1 


7 

2.8 3 

26 5 I 
5 

9 


8 
41.18 
41.48 3° 
41.80 3? 
42.12 3 
42.45 33 


42.77 

43.07 °) 
43-35 
43.61 
43-85 °F) 53.4 


44.06, | 54:3 
44.24 55:5 


25 
22 
19 
16 


52-9 





44-39 |? | 56.9 
44.50 -) | 58.4 
44.58 60.0 


5 
44.63 7 61.7 
44.65 ~ | 63.3 
44.64 ~~ 64.8 
44.60 *' 66.2 
44.53 ' 67.5 


44.44 68.6 
44.33 69.4 
44.20 ts 69.9 
44.05 70.2 
43.90 '° 70.2 


43-75 
43.60 
43-47 
43-37 
43-30 


| 
43-27 64.3 
43-28 ‘| 62.3 i 
43-34 2 : 60.1 24 
43.40 "57.7 


17 
43.03 21. 99°? 96 


43.84 25. 52.6 
44.09 ©° 50.0 7 
44.38 °? 147.4 


Os & = NHN 


69.9 

15 i 69.3 
Q 68.5 
67.4 

7| 66.0 * 
3 I 


5 
3 
oO 
3 
6 
8 
II 
4 
7 









2 Draconis. 
Mag. 3.5 


ht 
Ase on 


fp Octantis. 
Mag. 5.7 


Right 
Ascension. 








































Declina- 


Declina- 
tion S. tion N, 









TS 


+ 59 15 


43.21 
25 
45-79 > 
48.34 
50.81 247 
53-15 79 
55-32 © 
57-27 


17.7 > 
119.7 2 
7\ 22.0 73 


27 
24. 
rol 24-7 36 


58.97 27.7 
60.39 '**| 30.9 3? 
61.51 -“ 34.2 33 
62.31 46 37.6 xs 

62. | Ar. 
77 ar 
62.89 44.4 
62.67 771 47.6 3? 
62.11 >” 50.6 7 

61.23 | 53.3 
60.06 **7 55.6 73 
I4l: 19 


58.65 64: 57-5 
57-03 173 58.9 74 
55:25 133 59:8 
53-37 gq) 00-7 
51-47 3.| 59-9 


49.62 
47-90 
46.38 79 
45.12 © | 
44.18 56 


43.62 
43-48 
43-77 _"| 

I 


44.49 . 

114} 27 
45-63 152 36.6 24 
47-15 | 34-2 


185. 20 
49.00 14 32.2 15 
51.14 | 30-7 


Ww Oo 





Sec J, Tan J 


Mean Place 


—9.806 
27''.50 


1.264 +0.772 
9*.964 67''.11 


9.857 
49°.95 


1.039 +0.282 
42°.423 72''.69 
+0.01 
-0.8 
[Eph 12\ 








D’y a, Dua 
De F Du J 


—-0.02 


+0.03 
-0.8 


-0.0I 


| C! Libre. 
Mag. 5.9 
ran Solar 


Date. 


n. 0.9 
10.8 
20.8 
30.8 

‘b. 9.8 


19.7 
29.7 
1r.10.7 
20.6 
30.6 


or. 9.6 
19.6 
29.5 

ay 9-5 
19.5 


29.5 
ne 8.4 

18.4 

28.4 
ly 8. 


18.3 
28.3 
ig. 7.3 
17.2 
27.2 


pt. 6.2 
16.2 
26.1 

‘tt. 6.1 
16.1 


26.0 
IV. 5.0 
15.0 
25.0 
Cc. 4.9 
14.9 
24.9 
34-9 
6, Tan d 
n Place 


a, Dea 


i Ded 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Right 
Ascension. 


h m 
I5 23 


8 
1§-93 
16.25 37 
16.58 39 
16.92 34 
17.26 34 

33 


17-59 
17.91 3? 
18.21 3° 
18.49 is 
18.74 i 
18.96 
19.15 - 
19.31 
19.45 14 
19.56 3 


19.64 
19.69 
19.71 
19.70 
19.65 


19.57 
19.47 
19-35 
19.22 
19.08 


18.93 


18.79 
18.67 


18.58 ? 
18.53 ° 


Cot mm BD W&M 


18.52 
18.55 ° 
18.64 ? 
18.78 te 
18.97 23 

19.20 
19.47 77 
19.78 3" 
1.042 
17°.460 


+0.0O1 


4) 51.8 


Declina- 
tion S. 


—16 24 


38.3 

39.7 1 
41.2 79 
42.7 *9 


15 
2 
44.2 0 


45-6 
46.9 *3 
48.0 *! 
49.0 *° 
49.9 


50.6 
51.2 
51.6 


51-9 


52.0 
52.0 
51-9 
51.8 
51.6 


51-4 
51.1 
50.8 
59-5 
50.1 


| 49-7 
| 49-3 
49.0 
48.8 
48.6 


48.5 
48.6 
48.9 
49.4 
50.1 


aN NWP HD PW W W 


won mW ~« 


51.0 
52.2 °7 


53.6 “4 
-0.294 


37''.21 


-—0.01 
-0.8 





f8 Coronsze Borealis. 
Mag. 3.7 
Right Declina- 
scension. | tion N. 
h m o> 
15 24 |+29 24 
8 ” 
10.83 17.9 
11.14 37 | 15.2 77 
11.47 93 | 12.8 74 
11.81 oi 10.8 "6 
12.15 21] 9.2 1 
12.49 8.2 
12.82 33| 7.7 5 
13.13 - 7.8 ‘ 
13.41 04 8.4 0 
13.65 aT 9.4 14 
13.86 10.8 
14.04 78} 12.6 78 
14.19 75 | 14.6 7° 
14.30 7 16.8 3 
14.37 7) 191 
14.41 
14.42 * 
14.39 ° 
14.32 ; 
14.23 ? 
14.11 
13.97 “4 
13.81 
13.63 - 
13-44 18 
13.26 
13.09 - 
12.93 * 
12.80 *3 
12.70 '° 
12.65 
12.65 ° 
12.70 ° 
12.80 6 
12.96 - 
13.17 
13.42 75 
13.71 79 
1.148  +0.562 
12°.054 30°'.67 
—0.O!1 +0.02 
0.3 -0.8 


{Eph 12] 


v' Bodtis. 
Mag. 5.2 


Right 
Ascension. 





1.328 
46°.106 
~0.02 
—0.2 


Declina- 
tion N. 





+41 7 


42.1 
39.1 3° 


5 | 36.6 75 


34.6 i 
I 
33-1 

32.2 
31.9 3 
32.3 4 
33-2 a 
34.6 3 
36.4 
38.6 27 
41.0 i 
43.6 * 


27 
2 46.3 27 


+0.873 
57''.17 

+0.04 

-0.8 
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yv Lupi (mean). 


Mag. 3.0 


Right 


Ascension. 


17-95 
18.20 ° 
18.42 
18.60 ot 
18.74 to 
18.84 
18.90 
18.91 * 
18.88 3 
18.81 / 
Io 


18.71 
18.57 4 
18.40 °7 
18.21 '9 
18.02 *9 
19 


17.83 
17.65 18 
17.49 7° 
17.36 73 
17.28 ; 


17.25 
17.28 3 
17.37 2 
17-53 2 
17.75 2 
18.03 

18.36 33 
18.74 38 


6 


1.323 


Declina- 
tion 





° e 


— 40 52 


14.1 
14.5 
15.2 / 
16.1 2 
17.2 - 
18.5 
20.0 - 
21.6 ° 
23.3 3 
25.1 15 
26.9 
28.6 - 
30.2 6 
31.8 6 
33-4 18 
34-9 
36.3 “4 
37.5 7 
38.5 
39-3 


39-9 
40.3 
40.4 
40.3 
39.9 


39.2 
38.3 
37.2 
36.0 7 


13 
34-7 1 


33°3 
32.0 6 
30.9 | 
29.9 8 
29.1 ; 
28.6 


28.4 ? 
28.6 ? 


| 
ne O NS mw HM Q 0 


—0.865 


16°.296 18''.57 


+0.02 
-0.2 


—0.04 
—O8& 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


y Libre. 
Mag. 4. 
Mean Solar ag. 4-0 
Date. 
Right 
Ascension. 


Declina- 
tion S. 


—14 29 
| id 
































Jan. 0.9134.56 | 
10.8 
20.8 
30.8 


Feb. 9.8 


19.7 
29.7 
Mar. 10.7 
20.7 
30.6 


49.5 
51.0 

52.5 > 
54.0 - 
3 | 55-4 34 





I2 
I! 


60.0 ? 


7 
23 60.7 6 


Apr. 9.6 
19.6 
29.5 
May 9.5 
19.5 


29.5 
June 8.4 
18.4 
28.4 
July 8.4 


18.3 
28.3 
Aug. 7.3 
17.2 
27.2 


Sept. 6.2 
16.2 
26.1 
Oct. 6.1 
16.1 


~~ = ee NH 


w 
@) 
“~~ mw Ww HN DW & Ww Ww b Ww WwW NN WD we 


26.1 

Nov. 5.0 
15.0 

25.0 

Dec. 4.9 
14.9 

24.9 

34-9 

Sec J, Tan 4 
Mean Place 
Dy, De a 
Dy é, Du J 


OO AN +t te 


3 


37.81 '61.6 
38.08 77! 62.8 17 
38.38 %° | 64.2 *4 





1.033 —0.259 
36°.095  47''.58 

+0.01 
-—O.2 


-O.01 
-0.8 





@ Coronse Borealis. 
Mag. 2.3 


Right 


Ascension. 


h m 
15 
s 


56.43 


56.73 3° 
57.05 3° 


57-39 


30 


34 
57:73 34 


58.07 


58.39 > 
58.69 ° 
58.97 ° 
59.22 °° 


59-44 


59.63 *9 


59.78 | 


59.90 *2 


59-98 


60.03 
60.05 
60.03 
59-97 
59-89 | 


59-78 
59-65 | 
59-49 

59-32 | 
59-14 | 


58.96 


5 


8 


- CON WN WN 


3 


> 


/ 


8 
8 


| Declina- 
| tion N. 


| 





24.7 


+27 Oo 


22.0 77 





19.6 
17-5 
15.9 


14.8 
14.2 
14.2 
14.7 
15.6 


16.9 
18.6 


20.5 
22.6 


24.8 
5 4 


32-9 
34-4 
35-7 
36.6 
| 37-3 
37.6 
37-5 


37-0 





58.79 *7 | 36.2 


58.64 ' 
58.51 | 
58.41 
58.36 
58.35 


5 


5 


1 | 


; 39-0 


3 33.5 


10 | 


| 31.6 


| 29.4 
| 26.9 


58.39 * | 24.2 


58.49 °° 


21.3 


15 
58.64 20 | 18.3 


58.84 


115.2 


59.09 75 | 12.2 


59-37 **| 9.47% 


I.122 


-0.01 
—0.2 


24 
21 
16 
I! 


I2 
15 
19 
22 


25 
27 
29 
30 
31 


30 


+0.510 


_ 57°.695 _36''.95 


+0.02 


—0.8 
{Eph 12] 


Right 
Ascensi 


9 


€ Cor. Bor. seq. 
Mag. 5.1 


on. 


h m 
15 36 
& 


2.55 
2.86 3! 


3.20 34 
3.55 >> 
3.92 37 


36 
4.28 
4.62 
4-95 
5:25 

27 
5°52 24 


5.76 
5-96 
6.12 
6.24 
6.32 


6.36 
6.36 
6.32 
6.25 
6.14 


34 
33 
30 


20 
16 
12 

8 


4 


~~ I & O 


6.00 
5.83 
5.64 
5-44 
5.22 


5.00 
4.80 
4.62 
4.46 
4-33 


4-24 
4.21 3 
4.24 
4.32 

14 
4.46 19 


4.65 


4.90 79 


29 


1.251 


__3°.854 


0.02 
0.2 


Declina- 
tion N. 





+ 36 54 


61.4 

58.5 6 
55-9 7 
53.8 15 
52.3 > 
51.3 

50.8 5 
50.9 4 
517 1. 
53-0 16 


54.6 
56.6 7° 


24 
59.0 
e153 
64.1 25 
66.6 
69.0 74 
71.3 °9 
73-4 ~ 
75-2 | 4 
76.6 


77-7 °° 


49.6 3? 
46.5 9° 





+0.752 
75.64 

+0.03 

-0.8 


APPARENT PLACES OF STARS, 1912. 


Q& Serpentis. 
Mag. 2.8 


Right 


57-43 
57-67 *4 
57-94 * 


1.007 


_ 55°.937 


0.00 
—0.2 


Declina- 
tion N. 





+ 64! 
59.I 

56.9" 
54-9 
53.1 | 
515 |, 
§0.2 

49.2" 
48.7 ° 


48.5 ° 
48.6 


49.1 
49.8 | 
50.8 © 


51.9 I! 


+0.117 
66''.75 


0.00 
~0.8 


CGR, 20 


o 
a, 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 




















i 


Right 
Ascension. 


h m 
15 42 
8 
6.22 
6.50 
6.81 


28 
31 
32 
33 
32 


31 
29 
27 
25 
23 


19 
17 
13 
11 

7 


9.83 
9.78 


9.69 
9.58 
9.45 
9.31 
9.15 


8.99 


4 
I 
2 
5 
9 


II 
13 
14 
16 
16 


15 


f Serpentis. 
Mag. 3.7 


Declina- 
tion N. 








+0.281 


47''.63 


+0.01 
-0.8 


K Serpentis. 
Mag. 4.3 


Right 
Ascension. 


h m 


15 44 


Declina- 
tion N. 





[Eph 12] 


Pt Serpentis. 
Mag. 3.6 


Right 


Ascension. 


h m 
15 45 
8 
0.09 
0.38 
0.69 
I.O1 33 
1.34 42 

1.66 


1.97 
2.26 


2.53 
2.78 


29 
31 
32 


31 
29 
27 
25 
23 
20 
18 
15 
12 

9 


Ar OWN 


II 


Declina- 
tion S. 


-— 39 
47.0 
48.8 


50.6 
52.2 


53-7 


5§.0 ; 
56.1 
56.9 ° 
57-4 > 
57.6 

I 
57-5 
57-3 
56.9 
56.4 
55-7 


54-9 
54.1 
53-3 
52.6 
51.9 
51.2 
50.7 
50.2 
49.8 
49.6 


49.4 
49.4 
49.5 
49.8 
50.3 


50.9 
51.8 ? 
52.9 
54.1 
55.6 


57-2 
58.9 *7 
60.8 °9 


Hew “Nu~ sO 0 consi an hf WD 


Am@©® a O 


0.055 
41''.61 


0.00 
-O.8 
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12 H. Draconis. 
Mag. 5.1 


Right 
Ascension. 


h m 


15 45 


8 
17.56 
17.98 4? 
18.45 47 
18.97 - 
19.52 

9-5 55 
20.07 
20.61 °4 
21.13 
21.60 47 
22.02 4? 

36 


22.38 
22.67 79 
22.88 7° 
23.02 *4 
23.08 


23.06 
22.96 °° 
22.80 3 
22.57 
22.28 79 
34 


21.94 
21.55 39 


21.13 4 
20.69 44 


Declina- 
tion N. 





+62 51 


58.9 
55.8 - 
53-2 7 
51.1 - 
49.6 3 
48.8 


48.7 | 


? | 49-3 


50.5 - 


52-3 
54.6 26 


60.1 79 
63.2 37 


6 31 
3 66.3 3 


69.4 
72.4 3° 


175.1 77 


24 
77-50% 


79-5 76 


81.1 


82.2 7 


hear 


20.24 49 182.6 4 
45 | 9 
19.79 81.7 


19.35 


' 80.3 7 


18.94 47! 78.4 79 


18.57 a : 76.0 74 
18.26 74 73-2 


18.02 
17.86 1° 
17.78 
17-79 

II 
7-99 1 
18.11 
18.40 79 


18.78 38 


2.193 








28 
31 


70.1 


66.6 35 
62.9 4 
59.1 38 
55-3 39 
51.5 

47.8 37 
44.5 33 
+1.951 


_19'333_70°'-50 


—0.04 
fom ©} 2 


+0.07 
—Oa& f 
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Mean Solar 
ate. 






Right Declina- 


Right Declina- 
Ascension. tion N. 


Ascension. tion N. 








h m 
15 47 |+78 3 






h m e e 
15 46 |+ 444 








8 8 
Jan. 0.9 | 24.27 24.3 7.48 6 37.8 ; 
10.9 8.24 1134.9 79 
20.8 9.14 9° 32.4 75 
30.8 10.14 7°! 30.5 79 
Feb. 9.8 11.21 a 29.2 "s 


















































19.7 12.31 28.6 
29.7 913.41 17% 28.7 ! 
Mar. 10.7 14.46 aie 5 3 
20.7 15.42 34 30.8 9 
30.6 16.26 70 32.7 7 
Apr. 9.6 16.96 35.1 
19.6 17.50 7” 37.8 77 
29.6 17.86 > 40.8 3° 
May 9. 18.04 43-9 32 
19.5 18.04 13) 47°! 31 
29.5 17.86 50.2 
June 8.4 17.50 39 53.1 °e 
18.4 16.99 - 55-7 7 
28.4 16.33 79 58.0 9 
July 8.4 15-54 56/599 7 
18.3 14.64 61.4 
28.3 13.66 9°/ 62.4 1° 
Aug. 7.3 12.61 795! 62.8 4 
17.3 11.52 '99/62.8 ° 
27.2 10.41 162.2 © 
109 10 
Sept. 6.2 9.32 61.2 
16.2 8.26 106 59.6 1° 
26.1 7.27 9957.5 7% 
Oct. 6.1 6.37 ae 55.0 
16.1 5:57 ¢¢| 52-1 32 
26.1 4.91 48.9 
Nov. 5.0 4.42 49) 45.4 °° 
15.0 4.10 371 41.7 4 
25.0 3-98 *8/ 37-9 8 
Dec. 5.0 4.06 al 34-1 
14.9 4.34 _|30.4 
24.9 4.81 ‘7 26.9 39 
34-9 5:45 71123:7 © 
Sec 6, Tan 6 4.835  +4.730 
Mean Place 10°.714 56’'.31 
D’y@, Da a -0.10 +0.17 
Dy 4, Ded -0.2 -0.8 





{Eph 12] 
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% Scorpil. € Corons: Borealis. O Scorpii. 
Mean Solar Mag. 3.0 Mag. 4.2 Mag. 2.5 
te. 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. ] Ascension. tion S, Ascension. | tion N. [| Ascension. | tion S. 
i] 6 e h m 6 a h m ° 0 
+15 56 —25 51] 15 53 |+27 7] 15 55 |—22 22 
Ld ” 8 ow” 8 td 
41.8 55.21 43.3 5.88 20.4 
42.6 ®155.49 28 | 40.5 28] 6.19 3! | 21.4 1° 
43-5 2155.80 3" 138.0 75] 6.52 33] 22.4 1° 
44.6 i 56.13 ° 35.9 i 6.86 ss 23.6 - 
45-7 56.47 33 34.2 0] 7-21 24.8 2 
46.9 56.80 33.0 7.56 26.0 
48.1 *7 157.12 37 132.3 71 7.90 34 | 27.1 * 
49.3 *7157.43 91 132.1 7} 8.22 37] 28.2 77 
50.4 _ 57.72 0 32.4 ; 8.52 > 29.2 6 
51.4 9 57:99 74 33.3 13 8.80 36 | 3°! 8 
52.3 58.23 34.6 9.06 30.9 
53.2 3 58.44 771 36.2 7°] 9.29 23| 31.6 7 
54.0 °158.61 7/1 38.1 197 9.50 77] 32.1 5 
54.7 7 58.75 “ 40.2 3 9.68 - 32.6 : 
55:3 58.86 7 42.5 23 9.82 12 | 33-2 3 
55:9 _158.93 , | 44.8 9:94 .| 33-4 
56.4 5158.97 4 47.0 ” 10.02 *| 33.7 3 
56.8 *158.97 °| 49.1 10.06 +! 33.9 
57.1 ; 58.93 4 51.0 10.07 ; 34.1 : 
57-4 5 58.86 to | 92°7 15 10.05 .|34-2 © 
57-6 158.76 | 54.2 9-99 | 34.2 
57-6 °158.63 19 | 55.3 3] 9-90 9/1 34.2 ° 
57-6 | 58.48 56.1 ; 9.78 a (OF g 
57-4 58-3 3 56.6 | 9-64 15/239 3 
57-1 1158-13 (5/557 ,| 9-49 1% 33.6 3 
56.7 157-94 | 56.4 9-33 _ | 33-3 
56.3 ; 57.76 " 55.8 ° 9.18 - 32.9 ; 
55-8 6457-59 55/548 | 9:04 7132-4 7 
55:2 6157-44 1, [53-4 1 8.92 “|| 32-0 | 
54.6 | 57-32 3 | 51-7 a 8.83 4 31.6 4 
54.0 57.24 49.6 8.79 31.2 
53.6 4157.21 3| 47.2 i 8.80 , 30.9 3 
53.3 ; 57.23 7144.6 8.86 ” | 30.8 : 
53-2 2157-30 7 41.8 30) 297 16/329 
5 53:2, | 157-42 1, | 38. 5 9-13 9 | 3t-1 4 
53-4 [57-60 | 35.7 9-35 |. | 31-5 
27 53.8 4157.82 - 32.7 ” 9.61 ° 32.2 7 
54-5 /158.08 7°| 29.8 791 9.90 79| 33.1 9 
—0.485 1.124 +0.512 1081 -0.412 
31°.524 41''.37 56°.597 55-59 7°.620 19''.12 
D’y a, Dee +0.01 —0.02 -0.01 +0.02 +0.01 -0.01 
Dy 6, Dw J -0.2 -0.9 -0.2 -0.9 -0.2 -0.4 





[Eph 1a] 
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8 S8corpii 
Mean Solar Mag. 2.9 
ate. 
Right 
on. 
o ° bh m 
+5847] 16 0 |—19 33 
” 8 
Jan. 0.9 43.2 17.31 
10.9 40.0 97117.61 3° | 58.2 
20.8 271 17.93 3? | 59.3 
30.8 ° 35.1 "7 18.27 1 60.5 
Feb. 9.8 33-4 3 18.61 44 61.7 
19.8 32.4 18.95 62.9 
29.7 32.1 19.28 33 | 64.0 
Mar. 10.7 7132.4 3] 19.60 3? | 65.0 
20.7 791 19.90 3° | 65.9 
30.6 20.18 - 66. 
Apr. 9.6 20.44 67.3 
19.6 20.67 73|67.8 9 
29.6 20.88 7*|68.2 4 
May 9.5 21.05 *7|68.5 3 
19.5 21.20 79 | 68.7 : 
29.5 51.7 21.32 . 68.9 
June 8.5 54-7 °° 21.40 ~|69.0 * 
18.4 57.5 - 21.45 269.1 * 
28.4 i 60.1 . 21.47 ° 69.1 . 
July 8.4 2 62.3 73 | 21°45 ; 69.1 : 
18.3]16.88 | 64.1 21.40 69.0 
28.3 116.56 37 | 65.4 '3]21.31 9168.9 7 
Aug. 7.3] 16.21 2° | 66.3 9 [21.20 77 |68.8 7 
17.3 [15.83 3) | 66.7 ‘ 21.06 i 68.6 3 
27.2 115.44 yo| or? 6 | 20-9! 1s 68.3 3 
sept. 6.2 ] 15.04 66.0 20.76 68.0 
16.2 114.65 39 | 64.8 7 20.60 1° |67.6 + 
26.2 | 14.28 37 | 63.2 ©} 20.46 '4/67.3 3 
Oct. 6.1 }13.95 i 61.1 6 20.34 67.0 ; 
16.1 | 13.66 i 58.5 29 20.26 s 66.7 ; 
26.1 113.43 — . 55.6 20.21 66.5 
Nov. 5.0] 13.27 1°: 52.3 33] 20.21 °166.4 ! 
15.0]13.18 ?| 48.8 2°] 20.26 °|66.4 ° 
25.0] 13.18 5 45.1 3 20.37 6 66.6 ; 
Dec. 5.0] 13.26 15/483 38 20.53 67.0 6 
14.9 20.73 __ | 67.6 
24.9 ar 20.98 *° 68.4 8 
349 | ico 5 308 fata |6n4 
Sec d, Tan 4 1.930 +1.651 1.061 -0.355 1.418  +1.006 
Mean Place | 141-370 _G0'-10_}_19'.023_ 54" 9? S9".815 _54''-74 
D’ya, Dw a —0.04 +0.06 +0.01 —O.01 —0.02 +0.03 
Dy 6 Dw Jb -0.9 -O.2 -0.9 -O.2 -0.9 


{Eph 12)\ 


xan Solar 
Date. 


n. 0.9 
10.9 
20.8 
30.8 

b. 9.8 


19.8 
29.7 
ir. 10.7 
20.7 
30.6 


or. 9.6 
19.6 
29.6 

ty 9-5 
19.5 


29-5 
ne 8.5 
18.4 
28.4 


ly 8.4 


18.3 
28.3 
ig. 7.3 
17.3 
27.2 


pt. 6.2 
16.2 
26.2 

t. 6.1 
16.1 


26.1 
Vv. 5.0 
15.0 
25.0 
Cc. 5.0 
14.9 
24.9 
34-9 
ji, Tand 
n Place 


2, Dea 
', Ded 


Ig12 
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Groombridge 2320. 
Mag. 5.4 


Right 
Ascension. 


16 6 
8 
2.40 
2.84 
3-36 
3-94 
4.56 
5.20 
5.84 
6.46 
7-04 
7-57 


8.03 
8.41 
8.69 
8.88 


8.97 ? 


8.97 
8.87 


8.68 
8.40 
8.05 


7-63 
7-15 
6.62 
6.06 


5.48 


.4.89 


4.32 
3-77 
3-27 
2.83 


2.46 
2.18 
2.00 


1.94 
1.99 


2.15 
2.42 
2.80 


16 


27 
38 


2.674 
4°.709 
-0.06 
0.2 


27 


Declina- 
tion N. 





+68 2 


13. 


G@ 
tS) 


™m Bw Ww 
Oo AR O&O 


mintn we fm GQ\OmO mm 
| 
AO Ph wW 


ON YE RYN SENOS 
i) i) 
fe.) N 


= 
N 
co 
N 
mm WO 


35-4 
33-7 07 
31.6 56 
29.0 | 
26.0 
22.7 33 
19.1 3° 
15.3 3) 
11.5 5 
a 37 
0.6 34 


+2.480 


30''.53 


+0.08 
-0.9 


10.61 
11.87 176 


O* Apodis. 
Mag. 4.8 


Right 


Ascension. 


Declina- 
tion S. 





h m ° ’ 
16 7 |—78 28 


8 
1.59 26.4 
2.69 11% 24.8 16 


122 
391 130 
6.56 135 
137 
7-93 


9.29 136 


132 


118 


13.05 107 
14.12 
15.07 
15.88 
16.54 
17.04 


17-37 
17-53 
17.51 
17.31 
16.94 


16.42 
15.76 
14.98 
14.12 
13.20 


95 
81 
66 
50 
33 


12.26 


11.35 
10.50 


9.76 
9.16 


8.73 
8.50 


8.49 
8.70 


9.14 
9:79 . 


10.63 “4 
11.64 


Io! 


5-007 





23.7 II 
23.1 © 
23.0 * 
23.4 

24.2 8 
25.5 °° 
27.2 a 
29.3 2 
31.6 
34.2 7° 
37.1 *9 


30 


39.0 
37: 


—4.906 


19 


9°.463 32’'.91 


+O.T1 
-0.2 


-0.16 
-0.9 


(Eph 12] 


.78 
34457 


O Ophiuchi. 
Mag. 3.0 


Right 
Ascension. 


42.66 77 
42.96 3° 
43.27 3" 


32 
4/4359 5, 


43.91 
44.22 3} 
nee 
44.80 

27 
45-07 25 


45-32 
45-54 
45-74 
45-91 
46.05 
46.16 
46.24 
46.29 
46.31 
46.29 
46.24 

46.16 8 
46.05 
45-92 


22 
20 
17 
14 
I! 


8 


mnNwwa 


45-63 
45-48 
45-34 
45.22 
45.13 ? 


45.07 
45.06 5 
45.09 3 
45-17 | 
45.31 08 


8 
45.49 
45-71 7 
45-97 


1.002 
43°.949 
0.00 
~0.2 


Declina- 
tion S. 





°o e 


— 328 


12.3 

14.0 
15-7 46 
17-3 14 
18.7 


19.9 
20.9 
21.7 
22.1 
22.3 


oad 


Ow’ OC CO 


22.3 
22.0 
21.5 
20.9 
20.1 


19.3 
18.5 
17-7 
16.9 
16.2 


15.5 
14.9 
14.4 
14.0 
13.7 


13.5 
13.5 
13.6 
13.9 
14.3 


14.9 
15.7 
16.7 ; 
17.9 


14 
19.3 14 
20.8 ; 
22.4 

24.1 *7 


NW Pa a Qn ~~] OC CO 6 co COAG Ww 


oO At Ww = O 


om 
yn 0 


—~O.061 


6''.16 


0.00 


417 


O Cor. Bor. seq. 
Mag. 5.8 


Right 


Ascension. 


h m 
16 I! 


8 
21.46 
21.73 7 
22.04 


22.37 
22.71 
23.06 
23.40 9 
23.73 > 


7 


Declina- 
tion N. 





+34 4 


39.1 
36.1 3° 


"| 33-4 27 


33 
34 | 5 
5 93 14 


4 
3 


24.04 37 


24.33 


24.59 
24.82 ” 
25.02 ” 
25.18 * 


9 
6 
3 


6 


12 


25.30 


25.38 
25.42 
25.42 
25.38 
25.31 


I 
25.20 
25.06 * 


8 


o> 


~~) 


4 


24.89 *7 


24.69 ‘ 
24.48 ; 


24.27 | 
24.06 

23.85 ° 
23.67 ; 
23-52. 


23.41 
23.34 
23.33 
23-37 
23-47 


23.62 


20 


I 
I 


I 
I 
8 


5 
I 


"145-7 22 
42.9 
4 | 39.8 3° 


fe) 
5 


23.82 7° 
24.07 75 


1.207 
22°.959 


—0.02 
-0.2 


23 
I.I 
3 18 


28.0 
27-3 
27.2 
27.6 4 
28.6 1° 
14 


48.2 
28 


6.6 3? 
3 33 
33-3 
30.0 33 
26.9 37 


+0.677 
52''.46 


+0.02 
“0G 


418 


Mean Solar 


Date. 


Jan. 0.9 
10.9 
20.8 
30.8 
Feb. 9.8 


19.8 
29.7 
Mar. 10.7 
20.7 


30-7 


Apr. 9.6 
19.6 
29.6 
May 9.5 
19.5 


29.5 
June 8.5 
18.4 
28.4 


July 8.4 


18.4 
28.3 
Aug. 7.3 
17.3 
27.2 


Sept. 6.2 
16.2 
26.2 
Oct. 6.1 
16.1 


26.1 
Nov. 5.1 
15.0 
25.0 
Dec. 5.0 


14.9 
24.9 


Sec J, Tan d 
Mean Place 


D’ya, Dw @ 


Dy é, Du 5 
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19 Urse Minoris. 
Mag. 5.5 


y* Norma. 
Mag. 4.1 





Right 
Ascension. 


Declina- 


Right 
tion S, 


Ascension. 


Declina- 
tion N. 


h m ° ‘ 


— 49 56 


12.20 
12.60 4 
13.04 
13.50 “ 
13.97 47 
14.45 
14.92 47 
15.37 * 
15.80 43 | 
16.21 *! 
38 


16.59 


8 
15. 0.6 
1842 a7 4 a 
17-03 9, | 34:7 2, 
17-85 90 32.5 0% 
18. Oo. 
75 95 30-9 | 


19.70 _ | 29.9 
20.66 °° 29.6 ; 
21.59 93 | 30.0 
22.46 sl TO 
23.25 7? 


23.94 
24.50 > 
24.92 * 
25.18 
25.29 


25.24 
25.04 
24.69 
24.21 
23.61 

3 7 


23-3 
22.8 9 
22.6 . 
22.7 
23.1 + 
7 Oo 
23.8 
24.8 
25:9 
27-3 
28.8 


30-5 
32.2 
34.0 
35-9 
37.8 


39.7 
41.5 


a ond 
= O 





16.93 
17.24 ° 
17.50 
17.72 


17.89 
18.01 
18.08 7 


18.09 
18.05 +! 


17-95 
17.81 
17.63 > 
17.41 

17.18 ; 


16.93 
16.68 ~ 


16.45 
16.25 


16.09 











40.4 


16 | 456 


10 | 
15.99 

15.96 ° 
16.00 + 
16.12 3 . 
16.31 ‘g "36.9 
16.57 ; | 35-0 
16.89 2 | 34.6 
7-27 * 33-9 


1.554 —1.189 
26''.01 


13.30 
13.62 
I4.10 


32 
7 


4.162 +4.040 


-0.10 
-0.2 


+0.12 
—0.9 
{Eph 12\ 





48 28.6 34 


19°.162 5§8''.06 


é Ophiuchi. 
Mag. 3.3 


Right 
Ascension. 


h om > h m 
16 13 i+76 5 16 13 


8 
38.22 
38.50 2° 
38.79 79 
39.10 2 
39-42 3 


39-74 

40.06 3? 
40.36 3° 
40.65 
40.92 27 


AL.17 
41.40 73 


41.53 
41.38 *9 
41.24 *4 
4AL.12 


10 
1.02 
4 6 


40.96 
40.94 
40.97 
41.05 


“” 


5 53-5 


Declina- 
tion S. 


— 428 


49.2 


50.9 *7 


16 


52.5 
54.1 
55-5 


56.7 
57-7 
58.4 
58.9 
59.1 





/ 51.8 
52.6 





| 54-6 


La 


NwWtrh PA NV OW NN AGH W owas 


=—= OO CO Wm ND mm mM 


13! 13 
41.18 3 | 55-9 14 


41.36 
41.58 "6 
41.84 7 


1.003 
39°.811 


0.00 
—-0.2 


| 57-3 
58.9 7 
| 60.5 7 


6 


—0.079 


43''.22 


0.00 
-0.9 


Right 
Ascension. 


h m 
16 15 


8 
48.35 
48.65 3° 
48.98 33 
49-33 55 
49.- 35 
50.03 
50.38 2 
50.72 3+ 
51.04 3? 


51.34 30 


28 
51.62 
51.87 75 
52.10 73 
52.31 17 
52.48 14 
52.62 
52.72 *° 
52.79 
52.82 3 
52.81 ° 


5 
52.76 
52.68 
§2-57 
52.43 *4 
52.27 16 


16 
52.11 
51.94 
51.78 
51.65 x 
51.55 “0 
51.49 
51.47 
51.51 * 


Il 


17 
16 


2 


51.60 9: 


51-75 | 


51-95 
52.20 79 
52.48 7° 


+0.01 
0.2 


CO Scorpii. 
Mag. 3.1 ] 


70.2 
| 70.6 


7 71.0 


| 71-4 
71.6 
| 71.8 
| 71.9 
72.0 
ree 





71.7 


| 71.4 
| 71-1 
| 70.7 
| 70.2 

69.6 


69. 





y 
y 


~_—sp» £ bai 2st 


pp» gta San ff. ££ hr 


68.8 
168.5 — 


' 68.8 


69.3 . 


1.107. -0.474 
50°.213 56''.69 








—0.02 
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T Heroulis. y Herculis. Y Apodis. 7 Ursese Minoris. 
Mag. 3.9 Mag. 3.8 Mag. 3.9 Mag. 5.0 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. [| Ascension. tion N. | Ascension. tion S. Ascension. | tion N. 
h m ° , m ° , h m ° ’ o 8 
16 17 |+46 30 18 [+1921] 16 19 |—78 41 +75 57 
8 ” ” 8 n” = 
jan. 0.9] 4.09 65.8 22.0 46.97 59-5 60.17 13.5 
10.9} 4.38 79 | 62.6 37 | 19.4 7°] 48.08 18] 57.8 171 60.72 55 | 10.3 32 
20.8} 4.71 331 59.7 79 28 17.0 241 49.26 711 56.5 13] 61.40 8] 7.5 78 
6 2 21 131 8 80 2 
Fs 30.8 | 5.07 30 57.3 to |14.9 7) [50.57 37 55:7 | 62.20 90 | 5.2 . 
P eb. 9.8] 5.46 39 55-4 13 13.1 13 51.94 140 55-3 ° 63.08 93 3-5 5 
} 19.8} 5.85 54.1 11.8 53-34 55-5 64.01 2.5 
29.71 6.24 > 53-5 ° 10.9 9}54.74 14% 56.1 ©] 64.95 94] 2.1 4 
| Mar.10.7 | 6.62 3° | 53.5 10.5 4156.11 797| 57.2 ‘7 165.88 a3 2.4 3 
20.7 | 6.98 a3 (OE a2 10.6 : 57.42 te 58.7 re 66.76 O 3-4 0 
30.7 | 7.31 30 55-3 7 IT.I ~ 58.66 113 60.6 a 67.55 70 4.9 - 
Apr. 9.6] 7.61 57.0 12.1 ‘159.79 62.8 68.25 7.0 
19.6] 7.87 7°] 50.2 2? 13.4 73] 60.81 "Be 65.3 751 68.82 97] 9.5 75 


15.0 '©161.69 33) 68.0 27 
16.8 . 62.43 oO 70.9 °2 
18.7 19163.00 °1| 73.9 3 


29.6] 8.09 77 | 61.7 ° 
May 9.5] 8.26 *7| 64.5 7 
19.5 | 8.38 *7 | 67.4 29 





7 20 40 31 32 
29.5 | 8.45 70.3 20.7 63.40 77.0 69.65 21.9 
June 8.5] 8.48 °| 73.2 °. 22.7 79163.62 77| 80.1 31 | 69.47 a 25.0 - 
18.4] 8.45 , 76.0 5 24.7 i” 63.65 i 83.1 69.15 371 27.9 79 
28.4] 8.38 78.5 26.5 63.50 |») 85.9 . 


July 8.4] 8.26 *?| 80.8 73 28.2 17163.18 37) 88.4 75 











18.4] 8.10 82.7 29.6 [162.69 _ |90.7 [67.42 _|34.8 
28.31 7.90 -. 84.3 ° 30.8 '? 162.05 sl 92.6 191 66.64 a 36.3 - 
Aug. 7.3] 7.67 i 85.4 , 31.7 9161.28 4G 94.0 a 65.78 91 (37°35 
17.3] 7-42 9° 86.1’ 32.4 1160.42 931 95.0 *° | 64.87 5 37:8 > 
27.2] 7-15 34/863 | 32.7 159.49 36. 95°4 + | 93-92 36 [37-8 

Sept. 6.2 | 6.87 86.0 32.7 58.53 95.3 62.96 37.2 

8 8 | 

16.2 | 6.59 7 85.2 - 32.4 , 57.58 30 94.7 ° 62.02 7 36.2 6 
26.2 | 6.32 14 84.0 17 31.7 | 56.69 80! 93°5 16 61.11 36 34.6 30 
Oct. Gr 6.08 a 82.3 ny 8 30.7 13 55.89 66 91-9 nt 60.25 7 32.6 14 
. §.87 17 0.2 25 - 3 8 6 55-23 49) 9.8 4 os 66 | 3°? 29 

26.11 5-70 177-7. | 3.08 |27.8 154.74 _ |87.4 158.82 __ | 27.3 
Nov. 5.1] 5.58 ‘ 74.8 3 3.04 4 25.9 ° 54-45 i 84.7 7 58.29 0 24.1 - 
15.0] 5.53 ° 71.6 344 304 23.7 i 54-37 6 81.8 . 57-90 3 20.6 7 
D 25.0 5-54 , 68.2 364 3°09 xo 21.3 16 | 94°53. 3g 78.9 ° 57-67 2 | 16.9 7 
ec. 5.0] 5.61 14 4. 36 3-19 6 | 18.7 4 54.91 7 76.1 36 57-61 12 | 13? 38 

| 














14. . 61.0 . 16.0 51 . . . 

019 ae 6 57.5 3 oo 79 13.3 7 ae 81 hole 24 "8 os 29 38 36 

34.91 6.22 54.1 34 (3-79 241 10.7 ? 57-31 9 69.1 20158.47 45| 2.4 34 
Sec J, Tan d 1.453 +1.055 1.060 +0.351 4.121 +3.998 
Mean Place 5°.740 80''.78 2°.249 32.78 63°.696 30''.65 
D’ya, Dua -0.03 +0.03 —0.01 +0.01 +0.12 —O.14 -0.10 +O.11 
Dg 6, Da d ~O.2 -0.9 0.2 -0.9 ~-0.2 -0.9 —O.2 —O« 
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420 






@ Herculis. 
Mean Solar Mag. 4-5 
ate. 
Declina- 


Right 
tion N, 


Ascension. 










hm > 
16 21 [+1413 
8 Lid 
19.52 57.0 
19.78 7°| 54.6 24 
20.06 7° | 52.3 79 
30 20 
20.36 31 50.3 17 
20.67 32 48.6 13 
20.99 ,, | 47-3 
21.30 37 | 46.4 
21.61 3" 145.9 
29 | 
21.90 7 | 45.8 
22.17 25 46.2 


22.42 | 47.0 
22.64 -_ 48.1 
22.84 17 | 49.4 
23.01 | | 51.0 
23.15 - 52.7 
23.26 
23-34 
23.38 
23-39 
23.36 


23.30 | 62.4 
23.21 9163.5 
23.10 
22.96 
22.80 


Jan. 0.9 
10.9 
20.9 
30.8 
Feb. 9.8 


19.8 
29-7 
Mar.10.7 
20.7 
30-7 


Apr. 9.6 
19.6 
29.6 
May 9.6 
19.5 


29.5 
June 8.5 
18.4 
28.4 
July 8.4 


18.4 
28.3 
Aug. 7.3 
17.3 
27.3 


Sept. 6.2 
16.2 
26.2 
Oct. 6.1 
16.1 


26.1 
Nov. 5.1 
15.0 
25.0 
Dec. 5.0 


14.9 

24.9 
_ _ 349 
Sec 6, Tan J 
Mean Place 
D’y a, Dw a 
Dy d, Dw d 





9 
5 
I 
4 
8 


II 
13 
16 
17 
17 


18 


22.63 | 
22.46 17 | 
22.30 
22.16 


61.4 


21.96 | 
59-7 


21.92 
21.93 -| 57.8.9 
21.99 55-6 “" 
10 23 
22.0 , 
915 | 53:33, 
22.24 | 50.9 
22.44 “9 | 48.4 °° 
22.68 7+| 45.9 79 


1.031 +0.254 


+O.0O1 
-0.9 


-0.0I 
—0.2 


219.036 66''.86 





7” Draconis. @ Soorpil. fi Berculis. 
Mag. 2.9 Mag. 1.2 Mag. 2.8 
Ascension. | rn Ascotsion. anal Ascension. 
h m > h m > !' h m 
16 22 |+61 42] 16 23 |—2614] 16 26 
8 ” 8 . 8 
45-73 31.1 58.65 17.1 24.62 | 
46.07 ot 27.7 ° 58.95 9° | 17.6 5424.87 28 
46.48 - 24.8 79] 59.28 33 | 18.3 ? 25.15 7 
46.94 50 22.4 0 59.62 oa 19.1 9125-45 °° 
47-44 ©, | 20.5 1° 159-97 25 |20.0 © °87 
47.96 19.3 60.33 20.9 26.09 
53 6 35 9 32 | 9 
48.49 © 18.7 tl 60.68 33 21.8 10 26.41 * 27.8 
49.00 18.8 61.02 ; 22.8 8 26.72 © 
49.49 a 19.6 tA 61.34 - 23.6 527.01 i 
49.94 *° | 21.0 1.65 9'124.4 ~127.29 
40 20 29 8 26 
50.34 23.0 61.94 25.2 27.55 
50.68 3+| 25.4 24] 62.20 7°| 25.9 : 27.78 73 
50.95 “ 28.1 a 62.44 “ 26.5 ¢ 427-98 “3 
S115 13 31.1 32 02.05 8 27 ; 26.16 4 
51.28 * | 34.3 32 62.83 ts 27. 5 28.30 | 
51.34 37-5 31 62.98 7 25.1 4 28-4" , 
51.32 40. 3.09 ** | 28.5 28.4 
51.22 1°| 43.6 2°463.17 2) 28.9 4428.52 4 
51.06 i 46.4 7° 163.21 ‘ 29.3 ; 28.52 3 
0.83 73/ 48.8 °+]63.20 *|29.6 3] 28. 
50.83 °° | 48.8 4163.20 || 29.6 & 49 ; 
50.54 50.8 63.16 29.9 28.42 
ace 34 | 16 8 2 10 
9.82 381856 216208 | 301] aBig 83 
49.40 47 | 54.3 7162.84 14! 30.1 °} 28.03 1° 
48.96 44 | 54.5 2162.68 1°! 30.0 *] 27.86 77 
7 4619" 4 16 | 2 18 
48.50 | 54.1 62.52 _ , 29.8 27.68 | 
48.05 49 153.2 9162.35 u 29.4 4127.50 - 
47.62 43) 51.9 62.19 7° 29.0 +] 27.32 
47.22 49) 50.0 19} 62.05 ‘+ 28.5 >| 27.16 6 
46.87 0 47.7 i 61.94 '! 28.0 ° 27.03 3 
| - / . 
46.57 2344-9 uy 61.87 » 27:5 ; 26.93 ; 
46.34 “° 141.8 61.85 27.0 26.88 
46.19 "> 38.4 4] 61.88 3 26.7 3] 26.87 * 
46.13 34:7 a 61.96 , 26.4 , 26.91 ; 
46.16 3 30:9 38 62.10 xo 26.3 | 27:00 Is 
46.28 4, 27k 62.30 26.4 27.15 
46.49 o 23.4 371 62.54 « 26.7 ; 27.34 , 
46.79 3°' 19.9 39 | 62.82 * 27.1 4127.57 
42.110 +1.858 1.115 0.493 1.076  +0.397 
AT! B51 47-40 | 60°553 14.92 | 26% 144 50'.37_ 
—0.04 +0.05 +0.01 ~O.01 -0.01 +0.01 
-O.2 -0.9 -0.2 -0.9 -0.2 -0.9 
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APPARENT PLACES OF STARS, 1912. 421 
FOR THE UPPER TRANSIT AT WASHINGTON. 
Tt Scorpii. O Herculis. 
Mag. 2.9 Mag. 4.2 
Right Declina- Right Declina- 
Ascension. tion S. ension. | tion N. 
h m ° h m > 8 
16 30 |—28 2] 16 31 |+42 36 
6 ” 6 " 
22.14 5-5 14.26 50.3 
22.44 32 5-9 14-53 01 | 47-1 9 
22.76 6.5 14.84 44.2 © 
23.11 25| 7.2 7415.17 33 | 41.7 75 
23.47 9°| 8.0 115.53 2°| 39.7 7° 
A 36| 8 37 i 14 
23.83 8.8 15.90 38.3 
24.18 ss 9.7 ° 16.27 *6 37.5 ° 
24.53 10.6 3 16.63 37.3 
24.86 33] 11.4 °} 16.98 95 137.8 5 
32 8 33 10 
25.18 30 12.2 9 17.31 30 38.8 6 
25.48 13.0 [17.61 40.4 
6 
25-75 i 13.7 7 17.87 3 42.4 i 
26.00 on | 14-4 6 18.10 ig | 44:7 i 
26.22 19 15.0 | 18.28 14 47.4 38 
26.41 6 15.6 ys 18.42 19 | 9%? 29 
26.57 16.2 18.52 53.1 
26.69 = 16.7 : 18.57 ° 56.0 id 
26.77 4 17.2 5 18.57 4 58.7 6 
26.81 T| 17-7 i 18.53 5 or3 23 
26.82 4 18.1 4 18.44 13 3.6 OF 
26.78 18.5 18.31 65.6 
26.70 . 18.7 : 18.14 so 67.3 ts 
26.60 14 18.9 o | 17-94 23 68.6 9 
26.46 6 18.9 | t7-71 25 69.5 4 
3 26.30 17 18.8 ; 17.46 36 69.9 : 
26.13 18.6 17.20 69.8 
25.96 4 18.3 ; 16.94 . 69.2 ° 
25.79 14 | 17.9 5 16.69 33 68.2 14 
25.65 12 | 17-4 & 16.46 5D 66.8 19 
25.53 3 16.8 6 16.26 17 64.9 23 
6.45 28.5 25.45 16.2 16.09 62.6 
6.10 4 25.4 4 25.42 : 15.7 ° 15.98 6 59-9 a 
5.86 v4 | 22:0 _ 25.45 : 15.2 2|15.92 9 56.9 33 
5:72 | 18.3 38 2553 13 14-8 ; 15-92 6 53.6 - 
5.70 10 | 14°95 38 oe 19 | 14.6 7 [15-98 |, | 50.2 35 
5.80 10.7 25.85 | 14.5 16.10 46.7 
6.02 771 7.0 37} 26.09 i” 14.7 7116.28 7 43.3 >4 
6.35 3 | 3-5 35 26.37 "| 15.0 3116.52 4 39.9 
2.784  +2.599 1.133 0.533 1.359 +0.920 
28°.435 33''.06 8°.974 30''.77 24*.094 3''-34 | 15°.948 64"'.49__ 
0.00 0.00 -0.06 +0.07 +0.01 -0.01 —0.02 +0.02 
-0.2 -0.9 —O.2 -0.9 —O.2 0.9 0.2 OS 
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FOR THE UPPER TRANSIT AT WASHINGTON. 



















































€ Ophiuchi. 24 Scorpii. 
Mag. 2. Mag. 5.0 
Mean Solar 2-7 8-5 
Right Declina- Right | Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. | tion S. Ascension. tion S. 


Ascension. tion N. 

















































° , h m hms . 
16 32 /—1023 —17 34] 16 37 +3145] 16 39 —6851 
8 ” ” rT | ” s . 
Jan. 0.9] 16.99 27.9 25-5 56.50 !|29.4 15.48 | 60.2 
10.9 | 17.26 7 29.2 ° 26.4 2 56.74 og | 20-4 > 16.08 7 58.6 . 
20.9 [17.55 79 | 30.6 *4 27.4 19157.02 7] 16.76 °° | 57.3 "3 
31 13 10 74: § 
Feb 30.8 17.86 32 31.9 5 28.4 10 . i" 175° 77 ' 56.5 5 
eb. 9.8 118.18 32 33-1 7 29.4 |, 18.27 79 56.0 3 
19.8 | 18.50 .2 oO. 19.06 | 56.0 
208 18.2 * oe 9 312 : 19.85 79 | 26 5 
Mar. 10.7 | 19.13 ° 35.8 7 32.0 © 20.64 79 | 57-3, 
20.7 119.43 3°| 36.3. > | 32.6 21.40 7”; 58.4 
30.7 119.71 73} 36.6 3 33.1 9 22.13 7359.9" 
27 I 4 68 ~7'7 18 
| 
Apr. 9.6] 19.98 36.7 33-5 22.81 ‘61.7 
25 Oo 2 62 '¢ 20 
29.6 | 20.48 22 | 36.6. 338 23.99 5° | 6607 
M 6 20 3 21 I 20 
ay 9.6 [20.65 17 36.2 4 19 | 33°9 ' 
19.5 | 20.82 14 35.8 5 33.8 0 
29.5}20.96 | 35.3 , | 33-8 
June 8.5 } 21.07 77 134.8 9% 33.7 7 
18.5]21.14 7 | 34.3 ° 33.6 * 
28.4 | 21.18 * | 33.8 5 33.5 
July 8.4 }21.18 ©! 33.3 5 5 {33-4 2 
18.4 [21.15 | 32.9 33.2 
28.3 121.08 7) 32.5 + Tla3a 7 
Aug. 7.3 120.98 '°/ 32.1 4 33.0 7 
17.3 | 20.86 n 31 8 ° 32.8 ; 
27.3 | 20.72 te 131.6 © 32.6 ° 
Sept. 6.2 | 20.57 31.4 32.4 
16.2 | 20.41 7°} 31.2 ? 32.2 7 
26.2 | 20.26 '9/31.2 ° 32.0 7 
Oct. 6.2 } 20.13 '3|31.2 ° 31.9 7 
16.1 | 20.02 4 31.3 ; 31.8 
26.1 19.95 31.5 31.7 
Nov. 5.1] 19.92 2/31.9 4 3131.6 ! 
15.01 19.94 ‘ 32.5 ° 31.7 / 
25.0]20.00 °|33.2 7 32.0 3 
Dec. 5.0] 20.12 - 34.1 ° * | 32.4 : 
15.0120.29 | 35.1 33.0 
24.9 | 20.50 ~ | 36.2 - 33-7 ; 
34-9 | 20.74 “4 | 37.5 *° 34-5 [59.11 “9 |2 
Sec d, Tan 1.016 -0.183 —0.316 1.176 +0.619 2.774 —2.588 
Mean Place . 22''.42 21''.12 58°.111 42''.01 __20°.140  62"'.78 
D’y a, Dua . 0.00 —O.01 —0.02 +0.01 +0.06 -0.06 
Dy 5, Deo d -0.9 -0.1 -0.9 -O.1 -0.9 
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Mean Solar 
Date. 
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7”) Herculis. 
Mag. 3.6 


Right 
Ascension. 


Declina- 
tion N. 





+39 4 
67.0 


5 | 63.8 3? 


60.9 79 
58.4 °° 


+0.813 
80''.53 


+0.02 


Groombridge 2377. 
Mag. 4.9 


Right 
Ascension. 


h 
16 43 


8 
35-55 
35-84 79 
36.18 34 


36.58 4° ; 


43 
OI 
37 45 


37-46 
37-93 47 


36.88 

36.66 7? 
36.51 79 
36.44 
sot ° 
39.53 

36.70 *7 


36.94 *4 
1.832 
37°.660 


-0.04 
-0.1 
















423 
€ Scorpii. 49 Herculis. 
Mag. 2.4 Mag. 6.4 
Declina- Right Declina- Right Declina- 
tion N. [ Ascension. tion S. Ascension. | tion N. 
e , e ’ h m e@ ’ 
+5655 —34 81 16 48 |+15 6 
oo 8 oe 
64.9 6.1 2.82 65.9 
61.4 s: 6.1 . 3.06 i 63.5 i 
58.3 56 6.2 4 3.33 29 61.2 - 
55:7 _ 6.6 5 3.62 30 59.1 17 
53: 15 7-1 El 3-92 31 57-4 14 
52.1 . 4.23 56.0 
8 
51.3 | 8.4 7 | 4-54 x0 55.0 °° 
51.1 ; 9.2 5 4.84 30 54-5 7 
51.6 _ 10.0 g| O14 33] 54-4 4 
52.8 17 10.8 3) 3°42 07 54.8 7 
54-5 . 5.69 55:5 
56.7 - 12.5 ° 5.94 °° 56.6 - 
59.3 29 13.4 9 6.16 19 58.0 17 
02-2 31 14.3 9 6-35 17 59-7 3 
. 15.2 52 . 
4 16.1 65 3.4 
71.6 st 16.9 ° 6.75 " 65.3 ‘3 
74.7 29 17.7 3 6.82 3 67.2 8 
77.6 36 18.5 3 6.85 : 69.0 6 
80.2 24 19.3 6.84 5 70.6 15 
82.5 19.9 6.79 72.1 
84.4 ta 20.5 ; 6.72 2 73.4 x 
85.8 Io 20.9 ; 6.61 14 74.4 8 
86.8 ; 21.1 7 6.47 16 | 7° ; 
87.3 5 21.2 : 6.31 17 75.7 ° 
8 | Sor 788 
85.7 1 515.80 17|75.4 4 
84.2 15 61-7, 16|o° . 7 
4.2 ° 7 5-64 | 4| 747 10 
82.2 35 3) 9:59 10| 73-7 13 
79-7 5.40 72.4 
76.8 . : 5.34 °|70.8 - 
73.69 3 | 5:32 ? | 69.0 a 
70.1 36 5) 5°35 , 66.9 33 
; ° 37 3] 2°47 a3) 4? 24 
2. 5.55 62.2 
37 3 17 24 
59-1 26 >| 5:72 22 | 59-8 25 
55-5 5-94 57-3 
+1.535 1.036 +0.270 
79°'.96 4°.432 76''.05 
+0.03 . —0.01 +0.01 
-0.9 -0.9 -O.1 “19 































































424 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
e Arae. K Ophiuchi. 30 Ophiuchi. & Herculis. 
Mean Solar ag 4.2 Mag. 3.4 Mag. 5.0 Mag. 3.9 
ate. 
Righ pnt | Decina | R: , 
aaZisht, | Destino: |, Right | Dection | Right | Decne | Dei 
h m ° ‘ o ° e e ‘ 
16 52 53 1| 16 53 |+ 930 — 45 +3 2 
8 . 8 " ’ 
Jan. 0.9 | 30.97 35.0 28.49 30.8 6.1 6 
, 2 
10.9 | 31.36 29 | 34.0 ". 28.72 73 | 28.6 ?? 376 15 642? 
20.9 | 31-79 *s 33-2 | 28.98 ° 26.5 77 39.2 1° 61.478 
Keb 30.8 32.25 4 32.8 * | 29-27 0 24.6 19 2. 40.6 “ 59.0 74 
. 9.8 | 32.73 2) 132.6 1129.57 2° | 23.0 0 41.9 , 57.0% 
19.8 | 33.23 132.7 29.87 21.7 43.0 
29.8 | 33.73 0 33.1 : 30.18 37 | 20.7 7° 43.8 ° rat 
Mar.10.7 | 34.23 9° | 33.7 © $30.48 3°| 20.1 © 44.4 ° 4 
20.7 134.71 4° | 34.6 9130.78 3° t 4 239 
gl 3478 47 4.6 713 7 o8 20.0 5 44.8 : 54.0 ; 
, . 180 35.7 13 31. 2 20.2 6 44.9 ; 54.6 a 
pr. 9.7 135.62 37.0 31.33 20.8 . 
19.6 | 36.03 * 38.4 » 31.58 79 | 21.7 9 ye 4 55 5 
uM 29.6 36-41 3 40.0 - 31.80 - 22.8 1) 43.7 ° 59.3 ~ 
_ May 9g. I. , 14 7 
108 37.04 3° | 43.5 18 | 32.17 27 | 29.8 *6 gar 9 ere 
74 S16 32.17 14 | 25. 6 42.1 9 64.0 5 
29.5 | 37-28 45-4 32.31 27.4 41.2 66.6 
June 8.5 | 37.46 47.3 i 32.42 4 253 a 40.3 ? 69.2 7° 
18.5 | 37-59 "2 | 49-1 | 32-50 130.7 | 39.3 *° 71.87 
jul 28.4 37-66 ; 50-9 1, | 32-54 + 32.2 - 38.4 74.2 i. 
Y 8.4] 37-06 ¢ | 52.6. 132-54 | 33-7 J) 37-6 7 76.4 
18.4 | 37.60 54.1 32.51 | 35.0 36.9 8. 
28.4 137.49 - 55-4 - 32.44 1136.1 ** ] 27. s|363 7 10 | fo.2 1 
Aug. 7-3 | 37-32 3 56.5 ©, | 32-35 37.0 9] 27. ; 9 | 35-7 5 81.6 4 
7-3 /37-21 2/573 132.22 12/377 727-44 11 /35-3 4 82.6 © 
27-3 | 36.87 27 | 57-7 1 [32.07 6 / 38.2 3 [27.30 - 34.9 4 ? | 83.3 j 
Sept. 6.2 | 36.60 57.8 31.91 8. 27.1 
36.32 7° | 57.5 3 3174 s 38.4 ° 26.99 r6 34.6 : Mee 
36.05 io 56.9 5 | 31:57 : 38.2 . 26.83 ° | 34.7 156. ' 82.8 6 
35-81 “7 | 56.0 ?| 31.42 i 37-6 2} 26.68 > | 34.9 7156.25 7°) 81.8" 
35-60 77 | 54.8 te | 31-29 39 36.8 "| 26.56 5 | 35.2 : , 80.5 
35-44 153-3 931-19 135-8 [26.47 | | 35-7 78.7 
35.35 °|51.6 "7131.13 ©) 34-5 13] 26.42 5) 36.4 7155.83 12 | 76.67 
35-33 <|49.8 13[arr1 7 | 32.9 1126.41 2) 37-2 9155-77 5 |742 25 
35.38 Q 48.0 17 [Stt4 g [Stet 26.44 9 38.2 | 10 5 | 55-76 714 
35-52 | as (2131-22. | 29.2 ° 26.53 m 39-4 | 4 | 55°82 ) 3/6845 
35-74, 144-7 | 31-34 127-1 | | 26.67 40.8 55:92 _ | 65.4 
36. o i 43.2 - 31.51 a 24.9 7 - 7126.85 i 42.2 ‘4156, 07 | islen3 
9 | 36-37 9° | 41.9 "331.72 "22 7°? }27.07 **| 43.7 '5| 56.27 7°| 59.2 © 
Sec 6, Tan ‘ 1.663 ~1.328 1.014 +0.167 1.003 -0.072 1.168 +0.602 
Mean Place | 33°.893 34''.89 30°.124 40''.08 25°.185 28/.80 5§5°.332 79°39 
, +0.03 0.03 0.00 0.00 0.00 0,00 -0.02 +0.01 
Dp 5 Du J -O.1 -1.0 —O.1 -1.0 —O.1 -1.0 -O.1 ~1.0 
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FOR THE UPPER TRANSIT AT WASHINGTON. 








¢ Draconis. 
Mag. 3.2 












Right | Declina- 


Right Declina- 
Ascension. tion S. i 


Right Declina- 
ti Ascension. | tion N. 


Ascension. on S. 















—15 37 
6.0 


+65 48 
68.2 


64.6 3° 
61.4 in 
u 58.6 34 
56.2 17 
54-5 
11.2 7 53-4 7° 
11.8 53.0 * 
12.2 ; 53-3 5 
12.5 5 54-3 15 
55.8 
12.6 . 57-9 i. 
12.4 60.4 75 
12.2 2 63.3 29 
12.0 ” 66.4 32 
3 P 33 
11.7 9.7 
11.4 9 73.0 39 
1.1 ; 76.2 st 
10.8 79.3 
10.6 ? 82.2 79 
2 25 
84. 
10.2 ”? 86-9 - 
10.0 : 88.7 
9.8 ° 90.0 : 
9.6 © 90.8 3 
, gI.1 
9.4 | 90.9 5 
9-3 go. I 
g.2 ° 88.9 *? 
2 © 87.1 18 
97 23 
. 84.8 
9.3 ° 82.2 2° 
' g.5 7 79.1 3" 
9.8 2 75-7 6 
10.3 > 72.1 5 





52°74 | | 37-5 
23 | 10 

52.97 25 | 365°, 

53.26 35-7 


1.370 0.937 
50°.859 27''.23 








oo) 























1.202 +0.667 
21°.356 42''.13 


1.039  -0.279 
19°.763 0''.08 
+0.01 0.00 
-O.1 —-1.0 
{Eph 12} 
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'FOR THE UPPER TRANSIT AT WASHINGTON. 












































a Herculis. 
Var. 3.1-3. 

Mean Solar 3-17 3-9 

Date. 7 













Right Declina- Right Declina- Right Declina- Right | Declina. 





















Ascension. tion N. § Ascension. on N. Ascension. |_ tion N. Ascension. | tion S. 
h m o h m >? o 
17 10 |+14 29 17 11 |+36 54 — 80 46 
8 ” 8 “ . | 
Jan. 0.9 . 57.06 15.6 47.1 
10.9 , | 44.7 74 
20.9 2 62 
30.9 
Feb. 9.8 
19.8 


29.8 
Mar.10.7 
20.7 


30.7 


Apr. 9.7 
19.6 
29.6 
May 9.6 
19.6 


29.5 
June 8.5 
18.5 
28.4 
July 8.4 


18.4 
28.4 


Aug. 7.3 


27.38 30.4 
27.30 °| 32.1 17 


27-19 33-5 


17.3 27.04 o 34-5". 
27. 26. 
7.3 717/353 0 
Sept. 6.3 26.68 35.7 
16.2 26.48 79° | 35.7 ° 
26.2 26.28 7° | 35.3 4 
Oct. 6.2 26.09 - 34.6 
6. 5! 
16.1 25.92 17) 33-5 1 


26.1 
Nov. 5.1 
15.1 
25.0 
Dec. 5.0 


25.78 32.0 

25.68 *° | 30.1 '9 
25.63 >| 28.0 
25.62 *|25.6 74 
25.66 5 22.9 77 
15.0 
25.0 
34-9 
Sec d, Tan d 
Mean Place 


25. 20.1 

22 8 14 ya 3 28 
19) 29 

26.08 §7) 14.4 












1.103 +0.465 
24°.980 32''.44 
-O.01 +0.01 
—O.1 -1.0 

{Eph 12)\ 


1.033  +0.259 
38°.058 23''.69 












D'y 24, Dw a -0.01 0.00 
Dy 6, Du J -O.I —-1.0 























APPARENT PLACES OF STARS, 1912. 427 
FOR THE UPPER TRANSIT AT WASHINGTON. 
w Herculis. b Ophiuchi. 
Mean Solar Mag. 5.4 Mag. 4.3 
Dat ———————— 

- Right ina- Right Declina- Right Declina- Right Declina- 
Ascension. i . | Ascension. tion N. [| Ascension. tion S. Ascension. | tion S. 
h m h m h m °° 
17 17 17 17 |—5526] 17 20 |—24 § 

8 8 ” s ” 

Jan. 0.9 20.17 55-81 57.67 48.7 
10.9 7120.38 77 56.17 57.91 i 49.0 3 
20.9 4120.62 74 , 58.19 7" 1 49.4 * 
30.9 5120.90 ? 58.50 37 | 49.9 ° 
Feb. 9.8 : 21.20 3 58.82 37| 50.4 : 

19.8 21.52 59.16 50.9 
29.8 S]21.85 33 59.50 94 | 51.4 9 
Mar. 10.8 5] 22.18 59.84 341} 51.8 4 
20.7 ; 22.51 3 60.17 52.2 ; 
30.7 3 22.83 30 60.50 52.5 > 

Apr. 9.7 23.13 60.82 52.7 
19.6 3423.41 78 61.12 3°| 52.9 7 
29.6 2 123.66 75 61.40 °° | 53.1 
May 9.6 2123.89 73 61.66 7°| 53.3 ? 
19.6 ; 24.08 2 61.89 i 53-4 ; 
29.5 2 | 24:23 62.09 7 | 93:5. 

June 8.5 24.35 62.26 *7 | 53.7 
18.5 3124.42 62.39 73 | 53.8 * 
28.5 7124.45 62.48 54.0 7 
July 8.4 ; 24-44 62.53 ° 54.2 : 

18.4 24.38 62.54 54.4 
28.4 2124.28 7° 62.50 *| 54.6 7 
Aug. 7.3 2124.15 7 62.43 7154.8 ” 
17.3 23.98 a 62.32 - 54.9 : 
27.3 0 | 23:79 5, 62.18 16| 99°? 6 

Sept. 6.3 23.58 62.02 55.0 
16.2 1 | 23.36 7? 61.85 *7| 54.9 * 
26.2 ? | 23.13 73 61.68 + 54.8 * 
Oct. 6.2 ; 22.92 9 61.52 4 54.6 ; 
16.2 3 22.73 61.38 7 | 543 5 

26.1 22.56 49.4 61.27 54.1 
Nov. 5.1 3] 22.43 47.4 7° 61.20 7| 53.8 > 
15.1 3} 22.35 ° 145.0 4 61.17 3] 53.6 ? 
25.0 : 22.32 ° 42.2 6 60 61.19 8 53.4 : 
Dec. 5.0 | 22-34 3 | 39-3 31 61.27 13 53-3 0 

15.0 22.42 36.2 61.40 53-3 
25.0 22.55 * 33.1 37 61.58 78] 53.4 7 
34.9 22.73 *” | 30.0 3? 61.81 75] 53.6 ? 
1.187  +0.639 I. —0.447 

21°.951 49’’.o1 59°.644 43''.08 

-0.02 +0.01 +O.O1 -O0.0O1 

Dy 6, Do 4 -O.1 -1.0 -O.1 “19 





(Eph 12) 


428 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





A Herculis. 
Mag. 4.5 
Right 


O Aree. 
Mag. 3.8 


@ Are. 
Mag. 3.0 


O Ophiuchi. 
Mag. 4.4 





Mean Solar 
Date. 






Declina- Declina- 
tion N. 


Right 
tion S. 


Ascension. 


Declina- 
tion S. 


Declina- 


Right 
tion N. 


Ascension. 


Right 
Ascension. 








o ° h m 


17 24 





h m °° 
17 27 |+2610 


h m 


17 22 |+ 412 


Jan. 0.9 
10.9 
20.9 


30-9 


8s 
7.16 
7-37 - 
7.61 74 
7.88 77 


49-4 
45-7 1 
44.0 


23.9 
21.0 
18.3 

15.9 4 


a1 
Feb. 9.8 45 ° 30 13.8 6 
19.8 
29.8 
Mar. 10.8 
20.7 


30-7 


Apr. 9.7 
19.6 
29.6 
May 9.6 
19.6 


29.5 
June 8.5 
18.5 
28.5 
July 8.4 


18.4 
28.4 

Aug. 7.3 
I 


28 15 
8.16 5 | 42:5 5° 
41.3 
© | 40.4 

39-9 
” | 39-7 


26.9 
; 39.8 


27. 
44 7-5 
28.3 
29.3 


10. 
34 55 


10.89 
11.42 99 
11.91 49 
12.36 eo 
12. 

75 33 
13.08 - 49.8 
13-35 46/919 ., 
13-55 ,, [54-1 | 
13.67 


4 56.2 ; 
13.71 1 58.3 | 
13.67 


60.3 
13.56 7" | 62.1 
13.38 13! 63.6 
13.13 7° 164.8 


2 “916 

12.84 °9 | 65.7 
12.51 | 66.2 
12.16 °° . 66.3 
11.81 3° | 66.0 


11.47 
11.17 ° 


41.4 
42.7 
44.2 
45.9 


8 I 
47 7 33 


13.10 
13.23 73 
13.32 9 
13.37 


13.38 7 
15 3°3 4 


13.34 


21.5 
24.079 


| 26.5 7 
28.9 


23 
1.2 


| 33.2 


bed et 
ome) 
N > 
> G 
Ge 
ro) by ot 
—_— — er 
ome 
o 
ah 





— 
an 


i) 
nO tw 
On 
de 
am 
N 
wot 
BN 
(os) 
oa) 


Y 

om 
ao) 

er 





NWw Ww 


tO 


eo) 
A 
ro 
me (C(® 
ADNDAD NNN 


—_— hm 
vt OO ome 


tm to 


11.87 15 3755 


e 
bent 


26.1 
Nov. 5.1 
15.1 
25.0 
Dec. 5.0 


10.93 

10.76 | 
10.66 
10.66 


10. 
73, 


11.72 
11.60 1? | 
11.53 / 
11.51 * | 
II. | 

53 7 | 
11.60 | 24.5. 
11.73 '3 | 21.6 - 
11.90 *7 | 18.87 


1.114 +0.491 
10°.902 34''.93 
-O0.01 0.00 
~O.I ~1.0 


~ 
w 
AN 
mp 
oc 
Ww to ty hom 
Oo-™-l 


tw ty pet 


15.0 
25.0 


Sec J, Tan 6 
Mean Place 


1.003 ‘0.074 2, 
8°.875 58''.28 





D’y a, Dw @ 
Dy d, Dua 4 








[Eph 12] 


X Scorpil. f Draconis. a@ Ophiuchi. 
Mean Solar Mag. 1.7 Mag. 3.0 Mag. 2.1 
Date. 


Jan. 1.0 
10.9 
20.9 


30. 
Feb. 9.8 


19.8 
29.8 
Mar.10.8 
20.7 


30.7 


Apr. 9.7 
19.7 
29.6 
May 9.6 
19.6 


29-5 
June 8.5 
18.5 
28.5 


July 8.4 


18.4 
28.4 


Aug. 7.4 
17-3 

27-3 
Sept. 6.3 
16.2 
26.2 
6.2 
16.2 


Oct. 


26.1 

5.1 
15.1 
25.1 


Nov. 


Dec. 


34-9 
Sec 5, Tan d 
Mean Place 
D’y a, Dea 
Dy é, Dw J 


5.0 


15.0 
25.0 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Right 
Ascension. 


h m 
17 2 


8 
35.61 
35-87 7° 
36.18 37 


91 36.52 34 


6.89 37 
36.89 ° 


37.26 

37.64 3° 
38.03 39 
38.42 xy 
38.79 36 


39.15 
39.50 39 
39.82 3? 
40.12 


27 
40.39 9 


40.63 
40.83 °° 
40.98 '5 
41.08 ° 
AL.I4 


41.15 
41.11 
41.03 
1090 
40.74 0 
40.56 
40.36 7° 


1.253 
37°.878 
+0.02 

-O.!I 


Declina- 
tion S. 


—37 2 


30.1 
29.6 
29.2 
29.0 
29.0 


= OnNPWN 


29.1 
29.3 
29-5 
29.9 
30.3 
30.8 
31.4 
32.0 
32.7 
33-4 


34-3 
35.2 
36.1 
37.0 
37-9 


38.7 
39-5 
40.2 
40.8 


41.2 


41.4 
4.4 
41.2 
40.9 
40.4 


39-7 
38.8 
37.8 
36.9 
36.0 


35-2 7 
34-5 ¢ 
33-9, 
-0.755 
25''.43 
-O.OI 
-1.0 


wd Q~23 60 oOo 0 0 0 OonNnrT NANA Ut HP KH BH 


Lod 
omoowo do vo N MQW nw O 


Right 
Ascension. 





Declina- 
tion N. 


47-3 
43-7 3° 
40.2 3° 


+1.297 
58.15 
+0.01 
—1.0 
[Eph 12] 





5) 53-05 


7} 51-94 


Right 


Ascension 


h m 


Declina- 
tion N. 


° . 


17 30 |+12 37 


8 
49.21 
49.41 °° 
49.64 *9 
49.90 7° 
50.18 78 

29 


50.47 
50.77 
51.08 31 
51.38 30 
51.68 58 


51.96 

52.23 ° 
52.48 79 
52.71 i 
52.92 1 


53.09 
53.23 *4 
53-34 °- 
53.41 7 
53.44 > 


53-44 
53-39 ° 
53-31 
53-19 


30 


52.89 
52.72 
52-54 
52-37 
52.22 


52.09 
52.00 9 


51-93 
51.97 
52.06 
52.19 
52-37 


1.025 


GO Ge Oo ff 


-0.0I 
—-O.1 


14.1 
11.9 
9-7 
7°7 
6.0 


4.6 
3.6 


3.0 
2.8 ? 


3.0 


3.6 
4.6 


+0.224 


— §0°.938 23''.97 


0.00 
—I .O 


429 


& Serpentis. 
Mag. 3.6 


Right 
Ascension. 


h m 
17 32 

s 
30.91 
31.13 7 
31.38 79 
31.66 ‘0 
31.96 31 


32.27 
32.59 > 
32.91 3° 
33-23 3 
33-54 ° 


33-85 

34.14 °? 
34.41 77 
34.67 © 
34-90 °9 


35.10 
35-27 9! 
35-40 
35-50 7° 
35-55 


35-56 


2 


I 


1.037 


| Declina- 
tion S. 





—15 20 
44.9 
45.6 
46.4 
47.2 
48.0 


48.6 
49.2 
49.6 


49.8 
50.0 


49.9 
49.8 
49.5 
49.1 
48.7 


48.3 
47-9 
47-5 
47.2 
46.9 
46.6 
46.4 
46.2 
46.1 
46.0 


45-9 
45.8 
45.8 
45.8 
45.8 


45-9 
46.0 
46.2 
46.5 
46.9 
47-4 
48.0 
48.7 


—0.274 


= nn A Ne eO On 


WwWaorkh bP Hh hq 


“= ~m =m | | 


- 000 


“ AN ra & WG DN HH 


_ 328.777 37-78 


+0.O1 
0.0 


0.00 
“AX 


430 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


a 


Mean Solar 
Date. 


Jan. 1.0 
10.9 
20.9 


30. 
Feb. 9.8 


19.8 
29.8 
Mar.10.8 
20.7 


39.7 


Apr. 9.7 
19.7 
29.6 
May 9.6 
19.6 


29:5 
June 8.5 
18.5 
28.5 


July 8.4 


18.4 
28.4 
Aug. 7.4 
17.3 
27-3 


Sept. 6.3 
16.2 
26.2 

6.2 
16.2 


Oct. 


206.1 
Nov. 5.1 
15.1 
25.1 
Dec. 5.0 


15.0 
25.0 


Sec J, Tan d 


Mean Place 


D’ya, Dw 
Dy J, Du J 


t Herculis. 
Mag. 3.8 


Right 
Ascension. 


h m 
17 36 


56.77 


56.96 ©? | 54.4 


57.20 


8 
9 157-48 7 


80 3? 
9700 35 


58.15 
58.52 97 
58.89 °7 


£9.27 3° 


6 37 
59 4 35 


59-99 
60.32 
60.62 3 


60.88 7° 


61.10 27 


18 


61.28 
61.41 
61.48 
61.50 
61.47 


61.39 
61.26 


61.08 
60.86 ° 
60.61 ~ 


60.33 


60.04 *? 
404. 

9 
9.18 74 
59.18 27 


59-74 ° 
59-45 ~ 


58.94 | 


58.74 ~° 
58.59 °° 
58.49 °° 
58.45 ; 


58.48 
58.57 


1.441 


0.03 
0.0 


38 | 44.9 


9! 
34.9 | $8.72 °5| 


Declina- 
tion N. 








| 


i+46 2 
[ ” 


| 57.8 
37 34 
32 
51.2 
48.3 i 
45.8 19 
| 43-9 
42.5 
| 41.7 
| 41.6 
| 42.1 


| 43.2 





14 


I 


I! 


17 
22 
25 
28 


| 47-1 
| 49-6 
1 §2.4 


155-4 
| 58.5 
, 61.6 
64.7 
67.6 


70.2 
72-5 
74-5 
76.1 
77°3 


78.0 
78.2 
78.0 
17:3 
(75.1 
174-4 
172.3 
| 69.7 ; 
| 66.8 31 
63.7 ° 

| 03-7 34 


60.3 


6.8 3° 
5 34 


(LSS 4 TP OTe 


+1.037 


§8*.859 69''.82 


‘O.O1 
-1.0 


7) Pavonis. 
Mag. 3.6 


Declina- 
tion S, 


Right 
Ascension. 





m e 


h | ’ 
17 37 i— 64 40 
1.48 
1.90 4? 
2.40 - 
2.96 a 
3-57 6. 
4.22 
4.88 oe 
5.56 








to 
° 


te Ww oly 
ov oe) 





2.339 -2.114 
S'5t4 58-77 


0.01 
-1.0 
[Fnh 101 


+0.05 
0.0 


G@ Draconis. 


Mag. 


Right 
Ascension. 


h m 


17 37 


8s 
24.45 
24.67 7? 
25.00 92 
25.42 i 
25. 
5:93 57 


26.50 
27.12 ° 
27.76 + 
28.40 a4 
29.03 -9 


60 
29.63 
30.17 54 
30.64 47 
31.04 a 
31.35 3! 


31.56 
31.67 7" 
31.68 7 
31.59 9 
31.40 °° 
31.11 
30.73 * 
30.28 4 
29.76 9°? 
29.18 ° 





1 
2 | 


28.56 


27-92 65 | 


127.27 >, 
126.64 23 | 


26.03 7": 
SS! 
49 | 
24.58 41 
24.27 3! 
24.06 77 | 
Q ‘ 


23.97 || 
24.00 3% 


‘ 
4 


2.765 


27°.G11 535.27 


—0.07 
0.0 


6 
+ 65.3 


4.9 


Declina- 
tion N. 





+68 47 
42.6 


39.0 3° 


3 35.6 34 


32.6 3° 


25 
O.I 
3 20 


28.1 
26.7 4 
26.0 ; 
25-9 

6 
26.5 13 
27.8 
29.6 18 
31.9 * 
34.6 io 
37-7 3) 

O. 

44.3 34 


iS) 


59-2 
61.4 


63.1 
64.3 


=~ om = =6(fbD 
Cn s!] Ww 


65.1 


65.0 3 
64.2 
62.9 


61.0 
58.7 


45.8 


42.1 97 


24.15 '5 38.5 3° 


+2.578 








+0.02 
—-1.0 


8 Ophiuchi. 
Mag. 2.9 





Right | Declina- 
Ascension. | tion N. 


nhom| cd 


17 39 + 435 


| 63.0 


s 
2 ° 1 61.1 9 


5-95 
6.18 ; 
6.43 

6.71 


7.00 
7.30 3° 
7.60 3° 
7.90 3° 
8.19 ? 


8.48 
8.76 
9.01 75 
9.25 ** 
9-47 ° 


9.65 
9.81 . 
9.93 | 63.1 
10.02 

10.06 





10.07 | 67.3 
10.04 
9-97 
9.87 
9-74 ; 


9-59 
9.42 
9.25 
9.09 
8.94 
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FOR THE UPPER TRANSIT AT WASHINGTON. 



















# Herculis. y Ophiuchi. ¥ Draconis. 
Mag. 3.5 Mag. 3.7 Mag. 4.9 
ean Solar 
Date. a as 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. Ascension. tion N. Ascension. | tion N. 

















e 


+27 45 


h m >! 
17 43 |+ 244 


+72 11 


am. 











” 































































in. 1.0] 23.41 | 43.0 66.7. [27.02 | 13.9 20.0 
10.9 | 23.68 77 | 42.2 . 63.8 29] 27.21 19} 12.1 38 16.4 36 
20.9 | 23.98 2° | 41.6 61.1 77] 27.44 73] 10.4 17 13.0 34 

0.9 124.32 94} 41.1 9 58.6 79] 27.69 751 8.9 * 9.9 3% 

eb. 04.6 37 | 40.8 3 56.4 77} 27.96 77| 7.5 14 7.3, 26 
» 9-9 | 24. 9 38 40.0 | "T 18 ‘9 29 “oad 21 
19.8 | 25.07 40.7 54.6 28.25 6.4 5.2 
29.8 | 25.47 *°| 40.6 ° 53-3 °9 28.55 2°] 5.5 2 3-7 *3 

lar.10.8 | 25.87 4° | 40.7 52.6 7128.85 3°} 4.9 2.9 
20.7 126.27 *° | 40.9 ? 7429.15 9°] 4.7 ? 2.8 ? 
30.7 | 26.66 99 | 41.2 3 29.45 3°) 4.9 7 3.3 > 

“38 4 9] ~~ 29] "7 4 12 

pr. 9.7| 27.04 | 41.6 29.74 | 5-3 4.5 

19.7 | 27.41 37|42.2 © 30.02 78! 6.0 7 6.2 77 
35 6 26 10 23 
29.6 | 27.76 > | 42 8 30.28 oa) 2 a 8.5 3 

‘ay 9.6] 28.08 x0 43.5 , 30.52 i 8.2 va 11.2 x0 
19.6 | 28.38 76 | 44:3 9 30.74 19 9.6 14 14.2 32 
29.6 30.93 11.0 17.4 

ine 8.5 31.09 7°} 12.4 14 20.7 33 
18.5 31.22 73] 13.9 75 24.0 39 
28.5 31.31 : 15.3 i 27.2 a 

tly 8.4 31.36 . 16.6 D 30.3 29 
18.4 31.37 17.8 33.2 
28.4 31.35 7|18.8 7° 35-7 °° 

ug. 7-4 31.28 7) 19.7 2 37-9 
17.3 31.18 *° | 20.5 ; 39.6 3 

. 1.06 21.0 oO. 
27.3 31.06 1 5 4 3 

opt. 6.3 30.91 21.3 41. 
16.3 30.75 1° 21.5 ? 42.1 > 
26.2 30.58 ‘7 | 21.5 ° 41.9 ; 

ct. 6.2 30.42 - 21.2 ; 41.1 7 
16.2 30.27 20.8 6 eN 17 
26.1 30.15 20.2 38.1 

OV. 5.1 30.06 : 19.4 8 35.8 73 
15.1 30.00 °| 18.3 *! 33.1 77 
25.1 29.99 ; 17.0 - 30.0 33 

lec. 5. . 6 26. 

ec. 5.0 30.03 2115.6 73. 
15.0 30.12 14.0 23.2 
25.0 30.25 '3|312.4 1° 19.5 37 
35.0 30.42 *7 | 10.7 17 15.8 37 

-d, Tand 1.001 +0.048 +3.113 

an Place | 25°.779 37''.65 60%. 77''.55 22.90 | 30°.030 9 32''.25 

+0.02 0.00 0.00 0.00 0.00 —0.08 +0.01 

d, Dw d 0.0 -1.0 -1.0 0.0 -1.0 0.0 A8 


[Eph x2] 











[Eph 12\ 


14.85 | 16.2 





| 1§.3 
*7) 18.68 
°\ 21.9% 
"7 25.2 33 
33) 28.3 3 
49 29 
31.2 
62 27 
33-9 
bd 36.2 73 
7) 38.1 
2 95: 39.5 4 


23.19 40.4 \ 
22.12 40.8 
21.03 199) 40.8 ° 

108 5 
19.95 


40.3 
104 II 
18.91 98 39.2 


107 





17-93 
17.04 
16.26 7 
15.63 
15.16 





14.87 2 
14.76 * ; 


4.436  +4.322 


23°.250 30° .44 


+0.01 
-1.0 


-O.T!I 
0.0 


432 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
& Draconis. 0 Herculis. 
Mean Solar Mag. 3.9 Mag. 4.0 
ate, 
Right Declina- Right Declina- Right Declina- 
Ascension. ion N. | Ascension. | tion N. § Ascension. | tion N. 
h m o !' h m > ' 
17 51 |+5652} 17 53 |+37 15 
8 ” 8 ” 
Jan. 1.0 57-93 58.8 12.13 30.8 
10.9 58.10 7 55.2 2°] 12.29 ° 27.6 °° 
20.9 58.34 741) 51.8 34] 12.50 r, | 24:6 * 
30.9 58.64 3° | 48.7 12.76 ; 21.8 ; 
Feb. 9.9 58.99 10 46.0 7 13.04 7 | 19-4 4 
19.8 59-39 _|43-9 13-35 | 17-4 
29.8 59-82 43 | 42.3 1°] 13.68 33 | 16.0 14 
Mar. 10.8 60.27 te 41.4 S| 14.01 2115.2 | 
20.7 e072 45 412 4 14-35 34 14.9 4 
O. 1.1 I. 14. 15. 
hor en a ee ieee 
pr. 9.7 I. 42. 15.02 16.2 
19.7 62.01 - 44.3 2 15.33 5 17.6 a 
29.6 62.37 3° | 46.4 || 15.62 72 | 19.5 ° 
May 9.6 62.69 37 | 49.0 77} 15.88 7° | 21.8 73 
19.6 62.96 77 | 51.9 x 16.11 tp 24.4 * 
29.6 63.17 55.1 16.30 27.2 
June 8.5 63.32 ° 58.4 3 16.45 : 30.1 “9 
18.5 63.39 7 | 61.7 5 16.55 ‘1 | 33.0 0 
28.5 63.40 65.0 : 16.61 | 35:9 58 
July 8.4 63.34 > | 68.1 0 16.62 3 38.7 "6 
18.4 63.22 71.0 16.59 41.3 
28.4 63.03 73.7 7 16.51 - 43.6 i 
Aug. 7.4 62.78 1 75.9 19 16.38 6 45.6 6 
17.3 62.49 34 77.8 4 16.22 70 | 47° 13 
27.3 62.15 3 79.2 0 16.02 4 48.5 3 
Sept. 6.3 61.77 80.2 15.79 49.3 
16.3 61.38 so 80.6 ; 15.55 4 49.7 ¢ 
26.2 60.98 40 80.6 | 15:3! 0s 49.7 4 
Oct. 6.2 60.58 38 80.0 _ 15-06 3 49-3 to 
16.2 0.20 78.9 | 14-83 °- | 48.3 14 
26.1 59.85 77.3 14.63 46.9 
Nov. 5.1 59.55 ms 75.2 -_ | 14.46 0 45.1 ne 
15.1 59-30 19 72.7 30 14-33 3 | 42-9 0. 
25.1 59.11 69.7 32 14.25 3 40.3 0. 
Dec. 5.0 59.00 ; 66.5 35 14.22 5 37.5 30 
15-0 58.97. | 63.0 14.25 , | 34-5 32 
25.0 59.01 7 | 59-4 5,114.33 | (31-3: 
35.0 59.13 *7 | 55.8 2°] 14.46 *3 | 28.1 3? 
Sec d, Tan d 1.830 +1.533 1.256 +0.761 
Mean Place 6o*.494 707.33 ; 14%.092 41''.81 
D’yc, Dua —0.04 0.00 —0.02 0.00 
Dy 5, Dud 0.0 -1.0 0.9 -1.0 


APPARENT PLAOES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


in Solar 
Jate. 





Right 


Right 
On. 


Declina- 
i Ascension. 


tion S. 


——eee | ee oe | ee 











h m ° h m 
17 54 |~ 945] 17 54 
8 " 8 
905 30/8 10) 1986 
; B23 "" 10 “at 
9.4 35 59-0 | 19-23 14 
9.73 ; 60.1 19.47 ; 
10.01 9 61.0 ° 19.74 0 
10.30 61.7 20.04 
10.60 3° | 62.2 5}20.35 37 
10.91 > 62.6 ; 20.67 °° 
11.22 391 |62.8 7120.99 3 
11.53 st 62.7 ; 21.30 a 
11.84 62.4 21.61 
12.13 79 | 62.0 é 21.91 °° 
12.41 61.4 7 | 22-19 3 
12.67 34 60.7 3 22.44 23 
12.91 ; 59.9 3 22.67 19 
13.12 59.1 22.86 
13.30 - 58.3 . 23.01 » 
13-45 | 97-5 7 23-13 7 
13.56 7 56.8 , 23.20 5 
13.63 3 50.1 6123-23 7 
13.66 ; 55.5 P 23.21 . 
13.65 ; 55-0 i 23.15 10 
13.60 3 54.6 3 23.05 13 
13.52 | 54-3 5] 22-92 17 
13.40 4 54.1 9] 22.75 19 
13.26 53-9 22.56 
13.10 53-9 . 22.35 i. 
12.94 ./53-9 | 22-13 
12.78 re | S42 27-92 20 
12.63 - $4.1 0 ]21-72 7 
12.50 54.4 21.54 
12.41 : 54.7 : 21.40 “ 
12.36 7 | 55:2 @ 21.29 
12.35 4 55.8 6 (21:23 | 
12.39 5 56.4 3 21.22 4 
12.47 57.2 21.26 
12.60 5 58.1 2 21.36 7 
12.78 *°| 59.1 1°} 21.50 74 
dé, Tan d I.OI§  —0.172 1.146 
n Place | 10°.885 48''.85 20°.720 
a, Dua 0.00 0.00 -O.01 
i, Dw d 0.0 —1.0 0.0 
IgI2 28 











Declina- 
tion N. 


+29 14 


73.8 
70.9 °? 


28 
68.1 6 


22 
18 


4 
Oo 
90.4 > 
89.6 2 
88.4 
86.8 *° 
84.8 
82.5 3 
79-9 1s 
77.1 
74.2 °9 
71.3 °9 
+0.560 
84"'.41 
0.00 
1.0 
[Eph 12] 


y Draconis. 
Mag. 2.4 


Right 
Ascension. 


h m 


17 54 


: 
31.42 
31.58 1° 
31.81 73 
32.09 32 
32.41 5 
32-77 3 
33.15 3 
33-56 4 
33.97 4° 
34-37 39 


34.76 
35.13 97 
35-47 34 
35-77 3 


6.02 795 
3 20 


36.22 

36.37 *> 
36.46 9 
36.49 3 
36.46 ; 


36.37 

36.23 74 
36.03 7° 
35-78 ©? 
35:50 * 


35-19 
34.85 34 
34.51 34 
34-17 2 
33.85 30 


33-55 

33-30 7° 
33.09 7? 
32.94 '3 
32.86 ° 


32.85 
32.905 
33.02 
1.606 
33°-755 
0.03 
0.0 


Declina- 
tion N. 


7116.72 


433 


67 Ophiuchi. 
Mag. 3.9 


Right 
Ascension. 


h m 
17 § 
tf 
12.50 
12.68 s 
12.90 9 
13.14 7 
13-41 | 


13.69 
13.98 79 
14.28 9° 
14.58 9° 
14.88 3° 
29 


15.17 

15.46 79 
15.73 77 
15.98 75 


16.21 73 
20 


16.41 
16.58 


16.82 
16.89 / 


16.91 
16.89 ? 
16.83 6 
16.74 9 
16.62 


16.48 
16.32 
16.15 
15.98 
15.83 


15.70 
15.60 " 
15-54 5 
15.52 


3 
15-55 7 


15.62 - 
15.74 
15.89 *9 


1.001 


Declina- 
tion N. 





+ 255 
57-2 
55-4 
53-7 0) 
52.2 - 
59-9 
49.8 
48.9 
48.4 
48.2 
48.4 
48.8 
49.6 
50.6 
51.8 


53-2 


54-7 
56.2 
57-7 
59.1 
60.5 


18 


61.7 
62.8 
63.8 
64.6 8 
65.1 


65-5 
65.7 
65.8 * 
65.6 : 
65.1 - 
64.5 
63.7 ° 
62.7 1° 
61.5 *7 
60.1 ™4 
T5 


58.6 
56.9 7 
55:3 


+0.051 


14°.277 66''.31 


i enn ee ed 


0.00 
0.0 


0.00 
-1.0 


434 


Mean Solar 
Date. 


Jan. 1.0 
10.9 
20.9 
39.9 
Feb. 9.9 


19.8 
29.8 
Mar.10.8 
20.8 


39.7 


Apr. 9.7 
19.7 
29.6 
May 9.6 
19.6 


29.6 
June 8.5 
18.5 
28.5 


July 8.5 


18.4 
28.4 
Aug. 7.4 
17.3 
27-3 


Sept. 6.3 
16.3 
26.2 
Oct. 6.2 
16.2 


26.2 
Nov. 5.1 
15.1 
25.1 
Dec. 5.0 


15.0 
25.0 
35.0 


Sec d, Tan d 


Mean Place 


D’y a, Dw @ 
Dy J, Dw 6 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Are. 
Mag. 3.9 


Right 
Ascension. 


h m 

17 5 

8 
44.05 
44.32 °7 
44.65 93 
45.03 2 
45-447 
45.87 
46.32 45 
46.79 *7 
47.26 16 
47.72 4 
48.18 
48.62 44 
49.04 4° 
49.44 7 
49.80 3 


32 
50.12 
50.40 78 
50.62 - 
50.78 7 
50.88 "4 


50.92 
50.90 
50.81 ? 
50.67 *4 
50.49 7° 


3 
50.26 
50.01 i 
49-75 25 
49.50 ; 
49.26 1 
49-05 | 
48.89 


48.79 ' 
48.76 3 


48.79 © 
48.90 


O 


1.559 
465.817 


+0.03 
0.0 


3 I 
_ | 59-7 


On > nd 


3 65.8 


Declina- 
tion S. 


Y Sagittarii. 
Mag. 3.1 


Right 
Ascension. 


h m 


Declina- 
tion S. 


—50 5] 18 O |—3025 


60.5 
59.1 °4 
57.8 ° 


55.8 


55-1 
54-6 
54.3 
54-3 
54-5 


54-9 
55-4 
56.1 


57.1 
58.2 


59-4 
60.8 
62.3 
63.9 
65.5 


67.0 
68.5 
69.9 
71.1 
72.0 ? 


72.7 
73-1 
73-2 
72.9 
72.3 
71.4 
79.3 
68.9 
| 67.4 


Nn @bPN OGM” NYO 





64.1 





—1.196 


54''.53 
0.00 
—-I.O 


40.9 
40.6 
40.4 
40.3 
40.2 


Om mm ND w& 


; 40.2 
40.2 
40.2 
40.3 
40.3 


40.4 
40.4 
40.5 
40.7 
40.9 


41.1 
41.5 
41.9 
42.3 
42.8 


43.3 
43.9 
44.4 
44.9 
45-3 


45.6 
45.8 
45.8 
45-7 
45-5 


45.1 
44.7 
44.2 
43.7 
43.2 


42.7 
42.2 


“~ On 0 O 


WYNN OO 


ohana n an & & 


wun iuUnnnep PH MORN 


| 41-9 


—0.587 
33°'-71 
0.00 
—1.0 
{Eph 12] 


70 Ophiuchi. 
Mag. 4.1 


Right 
Ascension. 


| 55-6 


Declina- 
tion N. 


+ 230 


59.8 

58.1 - 
56.5 : ‘ 
54.9 1 
53-5 74 


52-4 
51.6 
51.0 
50.8 


59-9 


51.4 
52.1 
53-1 
54-3 


57.0 
58.5 
60.0 





53.8 
4151.8 7° | 


+0.168 
62''.54 


0.00 
—1I.0 


an Solar 
Date. 


1.0 
11.0 
20.9 
309.9 
b. 9.9 


19.8 
29.8 
ir.10.8 
20.8 


30.7 


Yr. 9.7 
19.7 
29.7 

ay 9.6 
19.6 


nd. 


29.6 
ine 8.5 
18.5 
28.5 
ly 8.5 


18.4 
28.4 
1g. 7.4 
17.4 
27.3 


pt. 6.3 
16.3 


26.2 
t. 6.2 
16.2 


26.2 
Vv. 5.1 
15.1 
25.1 
'c. 5.1 
15.0 
25.0 
35.0 
5, Tand 
a Place 


t, Dw a 


» Dud 








APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Herculis. 
Mag. 3.8 


Right 


Ascensi 


h 

18 

+ 
4.68 
4.84 
5-04 
5:27 
5:53 


5.82 
6.12 


6.43 
6.75 
7-07 


7.38 
7.68 
7-96 
8.22 
8.45 


8.65 
8.82 
8.95 
9.03 
9-07 


9.06 
9.01 
8.92 
8.79 
8.63 


8.44 
8.24 
8.02 
7.81 
7.61 


7-43 
7.28 
7-17 
7.11 
7-09 


7.12 
7.20 


7-33 


on. 


4 


16 
20 
23 
26 
29 


30 
31 
32 
32 
31 


30 
28 
26 


23 
20 


17 


13 


1.141 


0.01 


0.0 


Declina- 
tion N. 


° ’ 


+28 44 


48.8 
45.9 °3 
43.1 
40.6 °8 
38.4 — 9 


36.5 
35.1 " 
34.3 
34.0 3 


2 


34.2 6 


35.0 
36.3 °9 
38.0 *7 
40.0 7° 


23 
47-3 56 


44.9 
47-52) 
50.2 


26 
52.8 36 


55-4 24 
57.8 


21 
59-9 
61.8 '9 
16 


+0.549 


6°.562 59’'.10 


0.00 
—I.O 


/ Sagittaril. 
Mag. 4.0 


Right 
Ascensi 


1.072 
30°.008 
+0.01 
0.0 


on. 


Declina- 
tion S. 


ees eee | ee 9 nS | 


—2I 4 


65.8 
66.0 
66.3 
66.6 
66.9 


67.1 
67.3 
67.4 
67.4 
67.3 


67.1 
66.9 
66.6 
66.3 
66.0 


65.7 
65.5 
65.3 
65.2 
65.1 


65.1 
65.1 
65.2 
65.4 
65-5 
65.6 
65.7 
65.8 
65.8 
65.8 
65.7 
65.6 
65.6 
65.5 
65-5 
65.6 
65-7 
65-9 


~~ ND mw CO Om =m NW DD @® @Q GQ ND Ht O mm WH we w& & @® HN 


“~ © O =m w- 


I 
Oo 
I 
Oo 
I 


I 
2 


—0.386 


57''.62 


0.00 
1.0 


[Eph 12] 


” Sagittarii. 
Mag. 3.2 


Right 
Ascension. 


h m 
18 11 


8 
38.14 
38.36 6 
38.62 7 
38.92 33 

2 
39-25 35 
39.60 
39.96 3° 
40.34 3, 
40.72 38 
41.10 2, 
41.48 
41.85 37 
42.20 95 
42.53 33 
42.84 3! 


28 
43.12 
43.37 °° 
43-57 * 
43.72 °° 
43.83 7 


43.89 
43.89 5 
43-84 3 
43-75 13 
43.62 


43-45 

43.26 19 
43.06 7° 
42.86 7° 


42.67 3 


42.51 
42.38 *3 
42.30 8 
42.27 
42.30 3 


9 
42.39 
42.53 *4 
42.72 9 


oO 


1.248 
40°.397 
+0.02 
0.0 


Declina- 


tion S. 


23.9 
23.8 


23-7 
23.8 
23.9 
24.1 


24.4 
24.8 


2§-3 
25-9 
26.6 
27.4 
28.2 


29.1 
30.0 
30.8 
31.6 
32.2 


32.7 
33.1 
33.2 
33-1 
32.9 


32.4 
31.8 
31.0 
30.2 


29.3 
28.4 
27.6 
26.8 


~~ & WM & Wan as 


om OD MOOD ANA mM hh MAO WO OO WON HA NAD DN mo 


~0.748 


~1.0 


19’'.56 
0.00 


435 


Groombridge 2533. 
Mag. 5.4 


Right 
Ascension. 


h m 

18 12 

8 
52.40 
52.54 \4 
52-73 
52.97 3 
53-24 2 
53-55 
53.88 39 


54.23 % 





Declina- 
tion N, 


+42 7 


33.6 
30.3 39 
27.1 39 
24.2 
21.6 26 
22 


19.4 
17.8 16 
16.8 1° 


5]}16.4 4 
16.6 3 


436 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


36 Draconis. O Sagittarii. 77) Serpentis. e 
Mean Solar Mag. 5.0 Mag. 2.8 Mag. 3.4 
Date. 


Right Declina- Declina- 
Ascension. tion N. [| Ascension. ti . 


+64 21 


an. 1.0] 20. 2.1 

J 11.0 | 20.32 ° 33.4 37 
20.9 | 20.54 77 | 45.0 34 
30.9 | 20. 41.8 3? 

Feb. 9.9 ? 


—m YN WD WF 


19.8 

29.8 

Mar. 10.8 

| 20.8 


39.7 


Apr. 9.7 
19.7 
29.7 

May 9.6 

- 19.6 


= ~ sm hh Oe 


“~ O00 


29.6 
June 8.5 
18.5 
28.5 


July 8.5 


18.4 
28.4 
Aug. 7.4 
17.4 
27-3 


Sept. 6.3 73.1 
16.3 : 
26.2 | 23.55 23 | 74.1 

Oct. 6.2 [23.02 93] 73.9 
16.2 . 48/737 


26.2 . | 71.7 
Nov. 5.1 } 21.59 44 | 69.9 ? 
15.1 
25.1 
Dec. 5.1 


mt 
~ QOont A MAW =» O WN 


15.0 
25.0] 2 
35.0 


. | 54. . ’ . 
. , 51. . . . 

Sec 6, Tan d 2.312 +2.084 1.153 70.574 1.001 -0.051 1.212 

Mean Place | 237.423 62°'.32 219.620 58''.95 45°.334 20°'.37 19°.848 


D’ya, Du @ —0.06 0.01 +0.02 0.00 0.00 0.00 +0.02 
Dy 5, Du JF 0.0 -1.0 0.0 —1.0 0.0 ~1.0 0.0 
{Eph 12\ 


2 
3 
4 
4 
5 
6 
5 
5 
4 
3 
3 
I 
o 
I 
3 
3 
4 
5 
5 
5 
5 
4 





ran Solar 
Date. 





APPARENT PLACES OF STARS, 1912. 437 
FOR THE UPPER TRANSIT AT WASHINGTON. 
109 Herculis. Q@ Telescopil. X Bagittarii. X Draconis. 
Mag. 3.9 Mag. 3.8 Mag. 2.9 Mag. 3.7 
Right Declina- Right Declina- Right Declina- Right Declina- 
on. | tion N. | Ascension. |_ tion S. Ascension. tion S. Ascension. | tion N. 
h m ° , h tm ° , h m ° , h m C] ° 
18 19 |+21 43] 18 20 |—46 rf 18 22 |—25 28] 18 22 |+7241 
8 w” 6 td 8 id 8 ” 
55-02 34.4 24.36 12.1 30.38 25.2 34.19 31.9 
55.16 '4| 31.8 7°] 24.60 24] 10.8 13] 30.57 19] 25.1 ™] 34.29 1°] 28.3 3° 
55.34 1°] 20.3 75] 24.88 28! 9.6 '2130.80 73] 25.0 7] 34.52 73} 24.8 35 
22 23 33 II 06 26 fe) 88 36 3 
55-56 ae | 27° a1] 25°22 96 8.5 19 | 3 3g} 25:2 4 | 34 21.5 © 
55-81 2° | 24.9 1 | 25-57 0 7-5 "g| 31-34 5 | 25.0 7135-37 33 18.6 © 
56.08 23.2 25.96 6.7 31.65 24.9 35.95 16.1 
56.36 * 21.9 ‘ 26.37 47) 6.1 31.97 37 | 24.9 . 36.62 °7 14.2 ° 
56.66 x 21.1 | 26.80 i 5.6 ° 32.30 y 24.8 "137-34 ip 12.9 3 
50.97 31 20.8 : 27°23 44 5-3 7 32.04 34 24.7 | so he 6 12.3 | 
.2 20. 27. 2 2. 24. . 12. 
a 9 5477-97 43) 9? of 37-9 ea 7 3 
57-5 21.6 28.10 5.2 33.32 2403 39.61 13.0 
57.88 °° 22.7 - 28.52 - 5.4 7133.65 3S 24.1 7140.32 77] 14.3 . 
58.17 24.2 ° 28.93 - 5.8 . 33-97 at 23.8 ° 40.97 . 16.2 4 
58.43 4 26.0 a1 | 29°3! 36 6.4 7 34.28 38 23.6 i 41.54 7 18.6 8 
58.67 28.1 24 29.67 32 7.1 9 34.56 36 | 234 2) 42:OF 2 | 21-4 30 
58.89 30.4 29.99 8.0 34.82 23.2 [42.37 24.4 
59.07 - 32.8 oa 30.27 i 9.0 . 35.05 3 23.1 : 42.62 3 27.6 3? 
59.22 Q 35.2 4 30.51 - 10.2 1° 135-25 7. | 23-1 7142.74 © | 31.0 nu 
59-32 | 37.6 | 4 30.69 13; 12'S 13] 35-40 23.2 1142-73 ,, | 34-4 3. 
59-39 5 | 40.0 0 30.82 6 12.8 4 35-51 | 23-4 3 42.60 © 37.7 
59-41 | 42.2 30.88 14.2 35.57 23.7 42.35 40.9 | 
59-39 |) 44.2 1130.89 © | 15.5 v5 | 35°59 24.0 ° 41.98 $7 | 43.8 7? 
59-32 5 | 45-9 1s 30.84 16.8 ID 35.56 24.3 3 41.50 | 46.4 23 
59.22 13 47-4 12 | 30-74 ts 18.0 10 35-49 - 24.6 3 40.93 & 48.7 19 
59:09 7/4 6 9 | 30°59 19/190 135-38 14) 24-9 | 40.27 |, 50.6 | 4 
58.92 49-5 30.40 19.7 35-24 25-2 139-55 52-0 
58.74 ro 50.0 ° 30.18 288 ° 35.08 - 25.4 ; 38.78 a 52.9 
5°55 19 | 9-2 | 29-94 34/205 | ]34-90 | 25-5 | 37.98 . | | 53-3 
sf. 19 50.0 & 29-70 32 | 20-4 3 34:73 17 25.6 ° 37.18 79 53-2 ¢ 
58.17 17 49.4 9 29.48 9° | 20.1 7134-5 25.6 , | 36-39 52.6 2 
58.00 48.5 29.28 119.5 34.41 25:5 35-64 51.4 
57.86 '*| 47.3 - 29.12 1°; 18.6 94 34. 71 34.94 .. 49.7 °7 
57-76 9145.7 © | 29.01 "2 | 17.5 7 134. * | 34:32 22 147-5 <6 
57.69 7| 43.8 19] 28.96 5! 16.3 7? 3133.80 57 | 44.9 7 
57-67 *| 41.7 7"128.97 1} 14.9 "4 7133-40 7° | 41.9 %° 
; 3 74 . 7 oo. ; 40 1341-9 3, 
57:79 | 39-3 _] 29.04 | 13-4 33-12 | 38.6 
57.78 *| 36.8 75] 29.18 !4/ 12.0 '4 32.98 *4| 35.1 35 
57.89 | 34.2 2°14 29.38 2°| 10.6 14 32.98 °| 31.5 3° 
1.076 +0.398 1.440 —I1.037 —0.476 
56°.862 44''.11 26°.915 4''.35 32°.398 16''.55 
-0.01 0.00 +0.03 +0.01 +0.01 0.00 
0.0 -1.0 0.0 -1.0 0.0 -—1.0 














{Eph 12] 




























C Pavonis. 
Mag. 4.1 


FOR THE UPPER TRANSIT AT WASHINGTON. 
Cc Serpentis 
Mean Solar Mag. 5.4 
Date. 
Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion S. 








































































— 2 2 — 818 
43.9 32.1 
45.2 . 33.0 ? 
46.5 °° 33-9 2 
4a II 25 34.8 8 
48. 9 35-6 6 
49.7 | 36.2 
50.3 ° 29 36.7 5 
150.7. 4+ 36.9 ? 
| 50.8 ; 36.9 . 
0.6 6. 
50.6? 136-7 7 
50.2 36.3 6 
19.7 33 (495 52 35-7 5 
29.7 | 7-53 1,/48-5 |, 34.9 
May 9.6 7.81 95 | 47-4 3, ; be 2 
19.6 | 8.06 23 46.2 13 33.0 10 
| 29.6] 8.29 44.9 32.0 
June 8.6] 8.49 7°! 43.5 '4] 27. 30.9 7! 
18.5] 8.66 '7! 42.2 13] 27.64 '8| 29.9 7° 
28.5} 8.79 "5 | 40-9 - 27.78 6 | 29° 5 
July 8.5] 8.88 2| 39.7 _ 27.88 6/7 , 
18.4] 8.93 | 38.6 27.94 | 27-4 
28.4] 8.94 *'37.7 : 27.96 | 26.7 7 
Aug. 7.4] 8.91 3/|36.9 °} 27.93 26.2 9 
17.4] 8.84 ms 36.2 ? 27.87 10 | 258 ; 
27.3 | 8.74 13/357 3 [27-77 1255 | 
Sept. 6.3] 8.61 [35-4 27.65 | 25.4 
16.3 | 8.46 : 35.2 7127.50 ne 25.3 | 
26.3] 8.30 | 35-1 7127.34 7 | 25.3 ° 
Oct. 6.2] 8.13 Ve 35:2 1127.17 - 25.4 : 
16.21 7.98 *5/ 35.5 %] 27.02 25.6 
7-98 151 35.5 3]27.02 15 /25.6 3 
26.2] 7.84 35-9 26.88 25.9 
Nov. 5.1] 7.72 12:36.5 °|26.77 ™| 26.3 4 
15.1 | 7.64 5 (373 8126.69 °! 26.8 
25.1] 7.61 3! 38.1 . 26.65 4127.4 , 
o | 
Dec. 5.1 | 7.61 ; 39-1 26.65 281 3 
15.0] 7.66 40.3 26.70 28.9 
25.0] 7.76 ™°] 41.6 13] 26.80 10 308 9 
35-0] 7.89 '3| 42.8 '?] 26.94 “4130.7 9 
Sec 6, Tan d 1.001  -0.036 1.011 0.146 
Mean Place 6°.187 34''.61 259.097 22'’.80 
D’y a, Dw a 0.00 0.00 0.00 0.00 
Dy GF Du J 0.0 -1.0 +0.1 -1.0 
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—71 30 









Declina- 
tion S. 


25. 
7|75°9 


23.2 6 
20.7 3 
18.4 - 
16.3 17 


—2.990 


17''.78 


+0.03 
~“19 


APPARENT PLACES OF STARS, 1912. 


@ Lyre. 
Mag. 0.1 


ht 
Ascotal 


on. 


h m 
18 33 

8 
55-44 
55-56 1 
55-72 | 


56.46 
56.77 >" 
57-09 ; , 
57-43 


78 35 
2 | 57-78 3° 


58.12 
58.45 99 
58.77 37 


= | 59-07 2° 


27 
59-34 3° 


59-57 
59:77 
59.92 '° 
60.02 
60.08 6 


60.08 
60.03 ° 
59-94 7 
59.80 4 
59.62 _ 
59-41 

59.18 73 
58.93 °° 
58.68 i 
58.43 © 3 
58.20 
58.00 


20 


57.83 0! \7 


57-71 
57.63 
57-61 
57-04 
57:72 


1.282 


0.02 
+0. 1 


Declina- 
tion N. 





+ 38 41 


55.2 
52.0" 
48.95 
46.0 


62.8 30 
59.8 
56.6 3 


+0. 801 


57°.538 64''.37 


-0.0! 
1.0 


—_ 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
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2 Aquils. @ Sagittarii. 110 Heroulis. 
Mag. 4.7 Mag. 3.3 Mag. 4.3 
Right Declina- Right Declina- Right Declina- 
Ascension. | _ tion S. Ascension. |_ tion S. Ascension. | tion N. 
h m ° h m > % h m > * 
18 37 |— 9 8] 18 40 |—27 4] 18 41 |+2027 
| 
2595 5 4 a 759/47 S08 | 8 a 
25.89 19! 26.1 9} 7.88 2! 64.2 2150.84 1°| 26.9 74 
26.11 ?77| 26.9 ° 8.12 24 64.0 2 51.04 29 | 24.7 7° 
26.35 74/27.6 7] 8.40 7°| 63.7 3}51.27 23} 22.6 7! 
27 5 390 2 17 
26.62 28.1 8.70 63. 51.52 20.9 
26.90 27° | 28.5 4] 9.01 3 63.3 2151.79 77 | 19.6 '3 
30 2 33 3 29 9 
27.20 28.7 9.34 63.0 2] 52.08 18.7 
30 o 34 3 30 4 
27.50 28.7 9.68 62.7 52.38 18.3 
27.81 a 28.4 : 10.02 34] 62.4 : 52.69 nt 18.4 , 
28.12 27. 10..; 62.0 .0O 19.0 
28.42 3° ae 6 tot 34| 61.6 4 33.30 3° 200 10 
28.72 3°| 26.5 ®hi1.05 34] 61.2 4153.59 29| 21.4 14 
2g.o1 79| 25.6 9411.37 3? 60.9 3153.87 28) 03.1 17 
27 10 30 ‘2 2 26 21 
29.28 14 24.6 10 11.67 © 60.7 5 | 54-13 33 25.2 7, 
2924 22| 226 1 12.95 25| Go, * lenge 2°| 20.8 24 
29.93 °9: 21.6 1° 12.41 21 60.4 ° 54-73 17 32.2 24 
30.08 15! 20.6 '°} 12.58 17 60.5 7154.86 *3| 34.7 75 
30.19 '! |} 19.7 9] 12.71 '3| 60.7 7454.94 °1 37.0 73 
6 7 7 3 5 22 
30.2 19.0 12.80 61.0 54.99 39.2 
30.28 7/184 °}12.83 3] 61.4 4154.99 °| 41.3 - 9 
30.26 | 17-9 ; 12.81 : 61.8 3 54.94 ; 43.2 te J 
soa 9/178 $1276 5] Soa S186 447 : 
12 I 4 15 “10 3 
29.99 _ | 17.2 12.53 63.Q ]54-59 _|47.0 | 132.87 | 34.5 
29.84 - 17.1 5 12.37 - 63.4 4 54.42 ws 47.7 ; , , : 
2952 17.2 "1208 "| 6x7 1408 99/480. ° 
16|_ °° 2 ‘9, 17 37 4 OF 1g | 4°: 4 2 
29.36 14 17.4 3 11.84 ; 63.7 5 53.85 17 47.6 3 4 
| 
292 15/1223) 1159 55] G7 4 S858 5458 1 : 
29.02 °:18.5 Slri.47 9 63.2 3]53.41 7? 44.4 14 6 
28.98 *)19.0 5 5| 62.9 3 8 | ga.7 17 7 
98 6/190 2) 11.42 2.9 3153-33 ,| 42.7 0” 5 
28.98 4 [197 ay tt-42 62.6 ° 53-30 S 40.7 © 
29.02 20.4 11.47 62.3 53-31 38.5 
29.11 P}ar.1 7] 11.57 7°] 62.0 3153.36 5] 36.2 73] 31 
29.24 '3}22.0 911.71 '*! 61.6 4453.46 *°| 33.7 75 
1.013 -O.161 0.512 1.068  +0.373 
27°.384 14''.99 __9%.520 55''.31 52°.419 40''.98 30°.317 33''.99 
0.00 0.00 +0.01 +0.0I -0.O1 0.00 0.00 0.00 
+0.1I -1.0 +0.1 —-1.0 +0.1 ~1.0 40.1. “—A9 


Mean Solar 
Date. 


25.0 
35.0 


Sec 6, Tan d 


Mean Place 


Dy a, De a 


6.69 * 
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X Pavonis. 
Mag. 4.4 


Right 
Ascension. 


h m 


44 


26 
34 
4! 
47 
52 


57 


59 
61 


62 
63 
5:44 
6.05 
6.65 
7.22 


7-75 


8.23 
8.65 
9.01 
9.29 

19 
9-48 II 


9.59 
9.61 
9.54 7 
9.39 
9.17 


8.88 


8.55 
8.18 
7.80 


7-43 


7-99 
6.79 
6.56 
6.41 
6.34 


6.36 
6.48 


61 
60 
57 
53 
48 


42 
36 
28 





2.151 
3°.956 
+0.05 

+0.1I 








Declina- 
tion S. 


f Lyre. 
Var. 3.4-4.1 


Right 
Ascension. 


Declina- 
tion N. 


50 Draconis. 
Mag. 5.4 


Declina- 


Right 
tion N. 


Ascension. 





21.3 
20.0 , 
18.9 

18.1 8 
17.6 > 


17.5 
17.6 
18.1 
18.9 
20.0 


21.4 
23.0 


31.1 


II 
16 
18 
2I 
=3 


2 33 
24 





-1.904 
22°'.18 
+0.02 
-1.0 


h m ° ) 
+3315 


27.0 
24.0 °° 
21.1 79 
18.4 
15. 

5-9 a1 


13.8 
12.2 
32 11.0 — 
49.68 10.4 





+7519 


7.68 42.2 

7.66 7| 38.6 3° 
35.1 35 
31.8 x 
28.7 7 


26.0 - 
23.9 7 
22.3 
21.3 7° 
21.0 3 
4 


21.4 
22.4 - 
23-9 


21 


oO 


26.0 


28.6 76 
29 


31-5 
34.7 3° 
38.1 34 
a5 3 
44.9 34 
| 48.3 
sr i>. 4 39 
16.13 63. S43 
15.50 . 
5:5 73 59.9 
14.77 351 99:1 
| 
88 | 


| 
93 | 
6 | 93 


22 
18 


12.14 
11.18 © 
10.22 | 62. 

93 | 3:3 


| 62.6 


61.3 79 
59.6 17 


N 
tl GO fe 


“I 


9-29 
8.41 
7.61 


6.91 70 57.3 23 
6.33 38 | 
4 


6 77 
+ 54 30 

5.89 | 51.6 
5.60 79 | 48.3 35 


88 
80 





5.48 *7 | 44.8 39 


3-949  +3.820 


13°.182 491.53 


32 Oo 
0.00 37 | 10. 
b) 33 4 
50.33 | 10.9 
50.65 271 12.0 6 
50.96 3" 1 13.6 7 
51.26 7 15.6 3 
51.53 27|17.9 28 
51.77 | 20.5 
§1.98 71} 23.3 78 
52.15 °/ | 26.2 79 
52.27 "3 29.2 3° 
$2.35 | 32.1 *9 
52.38 34.8 
52.36 7 | 37-4 7° 
52.29 /| 39.7 78 
52.18 - 41.7 i 
52.03 131 43-417 
51.85 {47 
51.64 ~' | 45.6 9 
51.42 771} 46.1 9% 
51.19 °° 46.2 ; 
50.97 7745.9 3 
§0.76 | 45.1 
50.57 1? | 43-9 7 
50.42 15 | 45.3 : 
50.30 *° | 40.3 =° 
o) ( - 
50.2 2| 37-9 6 
50.21 135.3 | 
50.24 3 | 32.5 28 
50.31 129.5 4° 
1.196 0.656 
_ 49° 845 351-76 
0.02 0.0L 
+O.1 —-1.0 


—O0.10 
*O.1 


~0.05 
-—19 

















APPARENT PLACES OF STARS, 1912. 441 
FOR THE UPPER TRANSIT AT WASHINGTON. 
O Draconis. @ Serpentis pr. BR Lyre. € Aquilee. 
an Mag. 4.8 Mag. 4.5 Var. 4.0-4.7 Mag. 4.2 
Date. 
Right Declina- Right Declina- Right Declina- 
Ascension. |_ tion N. Ascension. |- tion N. § Ascension. | tion N. 
h m ° h m o h m > 
8 51 |+ 4 54 18 52 |+43 49] 18 55 |+14 56 
8 . ” 38 wn 8 Ld 
n. 1.0 48.87 8.7 37.20 38.8 35.86 44.0 
11.0 49.00 - 7.1 1913909 9/35.6 371 35.97 11 | 41.8 2? 
21.0 49.16 7°} 5.6 15137.42 '3| 32.4 37] 36.12 15 | 39.7 77 
30.9 49.36 °° | 4.1 i 37-61 2? | 29.3 3 | 36-32 02 137-7 7 
'b. 9.9 49.58 35 2.8 1D 37.85 3 26.5 34 36.53 24 35-9 - 
19.9 49.83 1.8 38.12 24.1 36.77 34.4 
29.8 50.09 * 1.0 3138.43 3! | 22.2 79} 37.03 - 33.2 a 
ar.10.8 50.37 7° | 0.5 5438.76 33 | 20.8 4137.31 7° | 32.4 
20.8 50.66 "0 0.3 ; 39-12 2° | 20.1 7 37.60 x0 32.1 3 
0.8 0.96 oO. .48 19. . 2.2 
3 50-9 S54 39-4% 36/199 . 137-99 2) 3 5 
pr. 9.7 51.26 1.0 39.84 20.4 38.20 32.7 
19.7 51.56 2°| 1.9 9140.20 3°] 21.5 6 38.50 2° | 33.7 1° 
29.7 51.85 79| 3.0 440.55 59 | 23.1 91 38.80 * 35.0 0 
ay 9.7 52.14 "9 4.4 te 40.87 0 25.2 4 39.08 7 36.6 9 
19.6 52.41 5-9 y 41.16 36 27.6 38 39.35 74 38.5 50 
29.6 52.65 7.6 41.42 30.4 39.59 40.5 
une 8.6 52.86 7*| 9.3 171 41.64 - 33.5 97 139.80 71 | 42.7 7? 
18.5 53.05 *9| 11.0 * 41.82 7° | 36.7 °° 39.99 0 45.0 “3 
1 28.5 53.20 3 12.8 6 41.94 *” | 39.9 a2 40.13 4 47.2 °* 
y 8.5 53.31 "1 414.4 1 [42.01 7) 43.1 31) 40.24 76 | 49.4 22 
18.5 53.38 15.9 42.02 46.2 40.30 51.4 
28.4 53-41 2} 17.2 1341.98 4] 49.1 6 40.32 7153.3 79 
ug. 7.4 53.40 , 18.4 ” 41.88 ” 51.7 * 40.30 71| 55.0 a 
17.4 53-34 5 | 19-4 "3141.74 ; 54.1 *4 140.23” 56-4 4 
27.4 53-25 ,9|20.2 141-55 09 /56.1 061 40.13 | 57.6 
ept. 6.3 53.13 20.8 41.33 57-7 40.00 58.6 
16.3 52.98 9} 21.2 *]41.08 79 | 58.8 ** | 39.84 - 59.2 ° 
26.3 52.82 7°} 21.3 '1 40.81 77] 59.5 7139.66 1°| 50.6 4 
17 fe) 2 2 18 fe) 
kt. 6.2 52.65 97 | 21.3 3 | 40-52 i 59-7 5 |39-48 +7 59.6 3 
16.2 2. 21.0 0.2 . 31 . 
52.49 1 3] 40.24 2 59° {39-31 17 | 59-3 3 
26.2 52.34 20.5 39.98 58.8 39.14 58.8 
OV. 5.2 52.21 13} 19.9 °439.74 24| 57.5 ° 39.00 '4]} 57.9 9 
15.1 52.11 - 19.0 9139.53 "6 55-7 + 138.89 - 56.7 *? 
25.1 52.05 >| 17.9 7 39.37 - 53.6 i 38.81 4 | 55:3 7 
ec, 5.1 52.03 7 16.7 14 39.25 6 | ott 29 38.77 : 53.6 19 
15.1 52.05 15.3 39.19 48.2 38.78 51.7 
25.0 52.11 ©| 13.8 '5139.18 1) 45.1 371 38.82 +] 49.7 7° 
35.0 52.22 ** | 12.3 "5139.24 °1 41.9 97138.91 9 | 47.6 77 
é, Tan d 1.003. +0.072 1.386 +0.960 1.035  +0.267 
n Place 50°.671 18''.o9 39°.458 46''.95 _37°.691 53''.00 
a, Dea 0.00 0.00 -0.02 -0.01 -0.01 0.00 
, Dud +0.1 -1.0 +0.1 -1.0 40.1 “19 
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Mean Solar 
ate. 


Jan. 1.0 
11.0 
21.0 
30-9 
Feb. 9.9 


19.9 
29.8 
Mar.10.8 
20.8 
30.8 


Apr. 9.7 
19.7 
29.7 
May 9.7 
19.6 


29.6 
June 8.6 
18.5 
28.5 
July 8.5 


18.5 
28.4 
Aug. 7.4 
17.4 
27.4 


Sept. 6.3 
16.3 


LS) 
AnD 
ty toy ww 


Oct. 


om 


8) 
os 


tl 
Nn nn 
— ms mm ty ty 


15.1 
25.0 


35.0 


Sec J, Tan d 
Mean Place 
Dy a, Dw 
Dy J Du J 
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y Lyre. 
Mag. 3.3 


Right 
Ascension. | tion N. 


18 55 +3938 33 


37.07 | | $7.2 
37-17 0) | 54-3 
37-31 19 51-4 
37-49 1° | 48.7 
37-71 | (46-3 


37.96 | 44.2 
38.24 || 42-5 
38.54 ~ 141.3 
38.85 © 3° | 40.7 
39. 17 5 


| 40-6 
39. 50. mee I 
39.82 37! 42.1 
40.14 301 43-6 
40.44 7 45.5 
40.71 “" | 47.8 
40.96 . | 50.4 
41.18 7 2153. 2° 
41.36 '° 56.1 . 
41.49 °° 59.0 7” 
41.58 9 61.9 79 
27 

41.62 


64.6 
41.61 


6 67.2 ; 
41.55 69.6 ; 
41.45 


4 
7177! 
; . ‘ 
41.31 473.4 0 
41.14 


74.8 
40.94 75.8 
40.72 76.4 
40.50 


76.6 ° 
40.27 76.3 $ 
40.06 


75.6 
39.87 2 7465 
39-72 * 73-0 
39.60 g Ziel 
39.52 , 68.8 
39-49, 96.3 
39.51 


63.5 
39.58 60.6 *9 


29 
29 
27 
24 
21 


17 
12 





} sa ote 


1.187 40.639 
397.080 
-—0.01 
-1.0 


—0.02 
+O.1 


| Declina- 





_ | 64.20 


65-63 | Gor9s 


€ Sagittarii. 
Mag. 2.7 


Right | 
Ascension. | 
I 


h m | 
18 56 


8 
58.75 
58.91 
59.11 
59-34 2 
59.61 77 


| 
59.90 
60.21 3 
60.88 34 
61.23 3. 


61.59 

61.94 35 | 
62.29 35. 
62.63 34 
62.95 ° 3° 


63. 25 
63.52 © 
63.75 

63.94 
64.09 
64.20 
64.25 
64.25 


16, 
20 | 


27 | 


64.11 


63.99 
63.84 
63.66 
63.47 
63.29 


63.12 
62.98 
62.88 
62.82 ° 
62.80 


62.83 
62.91 | 
63. o4 7 


1.155 


| 34.6 


29 | 33-1 


nw DN DD DD QW DW WD 
=m WN GH oe “'» wiDw nn 


HO DHHW +FBWON LK 
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tion S. 





i—-30 O 


l 35.1 


34-1 
33.6 


32.6 
32.1 
| 31.6 


31.1 
30.6 


| 30.1 
29.6 
29.2 
28.8 
28.6 


| 28.4 
28.4 
28.4 
28.6 
29.0 


bn kh hb ww a a CA GA OA AANA aN 


& b&w OO DO 


2y.4 
29.9 


Nw 


t 
nan 


fo CR Nn 


| | 


30.9 


0.3577 
24-91 





+O0.0I1 
+O0.1 


+0.0I1 
—~-1.90 


freak ~--13 


© Aquilse. 
Mag. 3.0 


Right 
Ascension. 


Declina- 
tion N. 


h 
‘9 1 [+13 43 


20.09 7 | 46.1 - 
20.20 1" | 44.0 ” 
20.35 ">| 42.0 7° 


20.53 ; 40.0 7° 
20. 74, 


38.3 

20.97 | 36.8 
26 I 
area 3825 
21.80 791 34.6 4 
22.09 79|34.7 | 


22. 39 , 
22.69 3° 
30 
22.98 
3.28 © | 39-1 
23-55 40.9 


25 20 
23.80 42.9 
24.02 “" ' 45.1 
24.20 6147-3 
24.36 ° 1 49:5 
24-47 SI 6 
24.54 
24.56 
24.54 
24.48 
24.39 


24.26 
24.11 
23-94 
23.76 
23.58 


35-3 
36.2 9 


37:5 


23.42 
23.28 
23.17 * 
23.09 
23.05 


23.05 
23.09 + 

23.18 

1.029 
20 *.913 


-O.O01 
40.1 


+0.244 


0.00 
“19 


13 55" .06 








hom! o¢: 
19 I '— 50 
8 | ° 
32.93 | 64.2 
33.05 ** | 65.2 | 
33.22 *7 66.2" 
33-41 79: 67.1 
33-63 22 1679» 


34.42 78] 69.2! 
34.71 79! 69.2 * 
35.01 3° 68.9 | 


35-32 68.3 FF 
35-62 3° 675 3 
35-92 


36.22 ae 


36.50 64.2 


36.76 629. 
36.99 73! 61.54 
37-19 7°! 60.2 ° 
37.36 °7 59.0 | 
37-49 *3 57.8 


37-87 56.8 
37.62 
37-62 
37.58 

37-49 | 


37.38 
37-25 
37-09 
36.93 
36.77 * 
36.62 
36.49 *3 
36.40 
36.33 
36.31 


36.33 
36.40 
36.50 * 


53.6 
16. 53-7 


1g 539 4 


' 54.3 
1 54-7 
9 | 55:3 

7 | 56.0 
7 | 56.8 


57-6 
71 58.6 
59.6 © 


wo aos OD 


1.004 ~0.087 
_34?. 733 54 ‘45 


0.00 0.00 
xO. “19 
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APPARENT PLACES OF STARS, 1912. 443 
FOR THE UPPER TRANSIT AT WASHINGTON. 
7 Sagittarii. ) Sagittarit. 
Mag. 3.0 Mag. 4.9 
Right Declina- Right Declina- Right Declina- Right .| Declina- 
Ascension. |_ tion S. Ascension. tion N. A on. } tion S. Ascension. | tion S, 
°e , hb m e e h m e h m e 0 
—38 2] 19 4 |+3557] 19 4 |-21 9] 19 10 |—25 24 
” 8 o 8 id 8 id 
43-9 7-64 | 34.0 [29.96 61.7 _ | 6.78 43-7 
17 | 42.9 1°} 7.72 ®| 31.0 3°} 30.10 3 61.7 °T 6.92 74! 43.5 ? 
41.9 ‘°F 7.85 731! 28.0 3 30.28 7° | 61.7 Of 7.09 77] 43.2 3 
40.9 * 8.02 7 25.2 6 30.49 4 61.7 . 7.30 i 42.9 ; 
_ | 39-9 9 8.23 35 22.6 24 30.73 °¢ 61.6 iL 7-55 3 42.6 4 
39.0 8.48 20.3 30.99 61.5 7.82 42.2 
38.2 81 8.76 28/18.5 18131.28 79| 61.3 7] 8.11 29| 41.7 5 
8 30 I 30 3 3! 5 
37.4 9.06 9°! 17.2 13131.58 61.0 9} 8.42 41.2 
7 32 31 4 32 5 
1 | 36-7 ; 9.38 33 16.5 7 31.89 3 60.6 ; 8.74 34| 427 6 
6.0 71 16. 2.22 60.1 .08 O.1 
3 5 a7 33 ; 4 3 33 6 9 34 4 6 
35-5 _}10.04 | 16. 32.55 59.5 9.42 39-5 
35.0 5110.37 33} 17.7 9132.88 331 58.9 ©} 9.76 34| 38.9 ° 
34.7. 2110.70 33} 19.2 15] 33.20 37 | 58.2 7110.10 34 38.2 7 
34.6 : 11.01 0 21.2 3 33.52 a 57-5 ; 10.43 x 37.6 : 
3 34.6 : 11.30 56 23.5 6 33.83 o8 56.8 6 10.74 30 37.1 5 
11.56 26.1 34.11 56.2 11.04 36.6 
3111.78 2? | 29.0 791 34.37 7°| 55.6 °} 11.31 27] 36.3 3 
- 11.97 '9| 32.0 3°] 34.59 77] 55.2 *111.55 74] 36.0 > 
gf r2-1F : 35.0 0 34.78 - 54.8 ; 11.75 ” 35-9 ° 
9 12.20 5 38.0 20 34-93 © 54.6 Tp tt-oF 35-9 | 
12.25 40.9 35.03 54.5 12.02 36.0 
12.24 (| 43.7 281 35.08 ° 54.5 7 12.08 ° 36.3 3 
12.18 °| 46.2 751 35.09 54.6 112.09 36.6 3 
10 22 3 2 4 
12.08 14 48.4 ‘9 35.06 3 54.8 | | 12-06 : 37.0 ; 
11.94 8 50.3 6 34.98 Yt 55.0 3 11.98 37.4 5 
11.76 51.9 34.87 55-3 11.87 37.9 
11.55 >) | 53.0"! 134.73 16 | 55-6 2111.73 (4) 38.3 4 
11.32 73153.7 7134.57 55-8 7111.56 77] 38.6 > 
2 17 2 17 3 
11.08 74} 54.0 3134.40 56.0 7111.39 38.9 
10.85 79 1134.23 '7| 56.2 7} 11.22 77] 39.0 * 
“23 53:9 6154 15 ~~ Yy I a | 
10.62 53-3 34.08 56.3 [11.06 39.1 
10.42 °° 52.2 7133.94 ~ 56.4 : 10.92 - 39.1 . 
10.25 */|50.7 15] 33.84 «| 56-4 0] 10.81 39.0 
10.11 4 | 48.8 191 33.78 56.4 © 10.74 7] 38.9 : 
10.02 9| 46.5 3 33.76 56.4 ©] 10.71 3] 38.7 3 
9:97 143-9 . 133-78 56.4 | 10.73 38.4 
9.97 °| 41.1 79] 33.85 56.4 °] 10.80 2 38.1 3 
10.02 >| 38.2 79133. 10.91 37.8 3 
1.235 +0.726 1.072 -0.387 1.107 -0.475 
9-714 41.87 31°.868 = 51''.35 8°.728 33/’.04 
-0.02 -—0.0I1 +0.0O1 +0.0I1 +0.01 +0.0I1 
+0.1 —1.0 +0.1 “10 2O4 “AS 










































































444 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
O Draconis. 6 Lyre. @ Aguile. 
Mean Solar Mag. 4.5 Mag. 5.1 
ate, 
Right Declina- Right Declina- Right Declina- Right Deck: 
Ascension. |_ tion S. Ascension. | tion N. §| Ascension. | tion N. § Ascension. | tion i 
ol nh om ot bh m ° 
19 13 |+37 589 19 13 |4+1 
8 ” 8 " 
78.4 16.66 28.3 39.35 60.8 
47-7 | 74.9 9° 116.73 7) 25.3 5° 139.45 1° | 589 
47.8 ' 71.4 95} 16.84 *! | 22.3 3° 39.58 ‘3 | 57.0 
47.8 . 68.0 x2 17.00 © 19.4 ne 39.75 _ 55.2 
47.8 64.8 og} 72! 4 16.7 23 39.95 231936 
62.0 17.45 | 14.4 40.18 52.2 
47.6 * 49) 5y.6 24117.72 77 | 12.5 '91 40.43 75 | 51.2 
47.3 3 21 57.8131 18.02 30 | 11.1 '41 40.70 ve 50.5 
46.9 ¢ 87 37 56.6 77118.34 37 | 10.2 9 40.98 * | 50.2 
46.3 2131-47 @ | 56.1 ° 18.68 a | 10.0 7441.27 41503 
_ | 32.08 56.2 19.02 10.3 41.58 50.8:: 
45.0 7132.68 © | 57.0 2°} 19.36 34| 11.2 9] 41.88 50 | Sa 
44.2 °133.25 57/ 58.424] 19.69 33] 12.7 *5 42.18 3°| 53.0: 
| 43-4 ; 33-79 “4 60.3 2 20.01 °° 14.6 ° 42.47 id 54-59 
42.6 7 | 34-27 Mt 62.7 i 20.31 7 16.9 no 42.74 i 56.3 
: 41.9 134.68 65.5 20.58 19.5 43-00 84 | 
| 41.2 7135.00 37] 68.7 37] 20.82 74| 22.4 791 43.23 73 | 603 
40.6 ©1 35.24 74+] 72.033} 21.02 7° 25.4 3°} 43.43 7°) 62.47 
40.1 ; 35.39 5 75.5 i. 21.17 10 | 285 st 43.60 a 64.6 
39-7 3435-43 © | 79-057 | 21.27 5/30 30 | 43°72 er 
; 35.38 82.5 21.32 34.6 43.81 68. 
39-3 7135.23 15] 85.9 34] 21.31 od on | 43-85 704% 
39.3 ° 134.98 75| So.03'] 21.26 5! 40.1 771 43.84 72.0 
39.4 , 34.65 ’S 91.8 . 21.16 14 42-5 s 43.80 417341 
39.6 5134-24 gs | 243 37] 72-0? 1g 445 |, 143-71 ra 
; 33-76 96.4 _} 20.84 | 46.2 143.59 _ 175-4 
40.0 7] 33.22 *4! 98.1 7] 20.63 7! 47.5 3143.45 ne 7844 | 
40.2 *} 32.65 S7 9y.3 '2 | 20.40 “5 48.4 9] 43.29 © | 76.5 | 
40.4 7132.05 °° 1000 720.15 “> | 48.8 4] 43.12 18 {768 
40.6 7] 31.45 ”° 1100.1 ; 19.91 3y 48:7 ; 42:94 v6 | 704 \ 
. 30.86 __| 99.7 19.67 | 48.2 42.78 76.0 | 
41.0 7] 30.30 >” | 98.8 9h19.45 7? 47.2 19] 42.64 141 75.3 ° 
41.1 7} 29.78 > 97.3 ->} 19.26 19| 45.8 14] 42.52 "a | 743 i 
41.2 | 29.32 * 95-3 --P19.11 9 143.9 /9 142.44 [732 
' 41.3 28.94 °° | 92.8 “>| 19.00 "6 AL 42.39 ° 71.6 
. 2 26 | 
28.65 89.9 | 18.94 39.1 42.38 70.0 
28.46 19 | 86.737118.93 | 36.3 °° 42.42 a 68.2 . 
28.37 2 83.3 ad 18.97 *; 33.3 9°] 42.50 7 | 66.3 
1.059 -0.347 2.614 +2.415 1.269 +0.780 1.020 +0,202 
Mean Place __29*.203 3703 _ __32°.302, 84.21 | 18°.784 35'’.60 41*.157 69''.70 
D’y a, Du «@ +0.01 +0.01 —0.06 -0.05 —0.02 —0.02 -0.01 ¢.00 
Dy d, Dw 4 +0.1 —-1.0 +0.1 —1.0 +0. 1 0.9 +0.1 “0.9 





(Eph 12) 


APPARENT PLACES OF STARS, 1912. 445 


FOR THE UPPER TRANSIT AT WASHINGTON. 


tT Draconis. 
Mag. 4.6 





ar 





Right Declina- Right Declina- 
Ascensi tion N. Ascension tion N. 





O Aquilse. 
Mag. 3.4 


Right Declina- 
Ascension. tion N. 


fi Cygni. 
Mag. 3.2 


Right Declina- 
Ascension. | tion N. 





h m e e 

19 17 (+7311 
. " 
10.18 27.6 


10.09 9/ 24.1 35 
10.14 5] 20.6 35 
10.34 7°] 17.1 35 
10.67 93 | 13.9 3? 

46 28 





WDD 00000 


13.82 a 4.8 ° 
14.60 8 
15.37 7 35 7 
16.10 73| 6.8 33 
16.78 a 8.7 3 
17.39 ar | 2h? 


19 
10.32 >| 44.5 
9.76 5°| 42.2 ° 


8 
9.32 | 39.4 
9.00 oi 36.3 3! 
8.82 *” | 32.9 34 









1.670 +1.337 
4°.191 80''.63 


3.458  +3.310 
15°.213 32''.69 
~0.08 —0.07 
+0.1 -0.9 

fEoh 1:21 






~0.03 0.03 
+0.1 0.9 





h m 


Ig 21 |+ 256 


8 
1.91 9.7 
2.01 8.2 15 
2.15 ‘4}) 6.8 74 
2.32 77! 5.5 . 


a2 2) 38 
299 *5| 27 7 
3.26 77| 2.3 4 
3-54 78) 2.2 7 
'B2 29| a4 2 
3-83 °9| 2.4 § 
4.13 3.0 
30 9 
0 5/39. 
5.03 3° 6.5 14 
28 15 
5.31 34 8.0 17 
5.58 9-7 
5.82 i. 11.4 - 
6.03 13.2 


6.21 14.9 17 
6.35 4] 16.6 77 


6.45 18.1 
6.50 9 
6.51 * 
6.48 3] 21.7 7° 
6.41 ? 


6.30 23.2 
6.17 '3| 23.6 
6.02 123.8 
5.86 ©] 23.9 
5:70 23-7 
5°55 23-3 
5.41 *4] 22.8 
5.30 22.0 
5.22 21.1 
5.18 4] 20.0 


5.18 18.8 


13 
5.22 17.5 
5.29 16.1 74 


1.001 +0.051 


b= 
Ca 
mm ome 
Nm OO On SP NH HP VY 


“ ff 


3°.694 19''.04 


0.00 0.00 
+0.1 -0.9 


b m ° , 


19 27 |+27 46 


8 
8.38 19.9 
8.45 Z 17.2 na 
8.56 14.6 
8.71 "5 /42.1 75 
B50 3583 

II 8 
5 36 25 br 17 
9.63 771 4.9 *? 


9.92 3 4.2 7 
10.2 .O 

3 31 4 3 
10.54 | 4.3 


10.86 37| 5.2 9 
11.18 97] 6.5 *3 
11.49 0 8.2 77 
11.78 i 10.3 


12.05 7 12.7 
12.50 24|18.1 2 
12.67 77 | 20.9 

67 *7 | 20. 
12.79 5 | 23-7 


12.87 3 26.4 
12.90 ° | 29.0 
1283 6} 33.5 2% 
> 10 ‘18 
12.73 10 | 35-3 1, 
12.59 36.8 
12.42 '7| 38.0 3 
12.23 '9| 38.8 


12.03 7°|39.2 4 


11.83 ne 39.2 


11.63 ; 
11.45 
16 II 
1.17 17135,3 2° 
o8 9 19 
Il. 5 33.4 oo 


8 


11.03 | 31.2 
11.03 °| 28.8 74 


11.07 4] 26.3 79 


1.130  +0.527 


' 10°.332 27''.20 


-0.01 -O0.01 
40.1 XH 














446 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
1 Cygni. pt Aquile. A Sagittarii. K Aquile. 
Mean Solar Mag. 3.9 Mag. 4.6 Mag. 4.7 Mag. 5.0 
te. 
™ Right Declina- Right Declina- Right Declina- Right Declinz- 
Ascension. | tion N. | Ascension. | tion N. [ Ascension. tion S. | Ascension. | tion S. 
bh m ° 'T bh m > hm 7° h wm .' 
19 27 [+5132] 19 29 |+ 7IIF 19 31 |-25 4] 19 32 |-— 713 
8 Lad 8 ” 8 Ld e ” 
Jan. 1.0] 26.68 25.4 45.68 20.6 19.30 54.5 7.72 35-6 
11.0] 26.70 ?| 22.1 334 45.76 3118.9 17] 19.41 12] 54.2 3] 7.82 7°| 36.4 ° 
21.0] 26.78 °| 18.7 34] 45.89 13| 17.3 1} 19.57 1°] 53.8 41 7.95 73/371 7 
31.0 | 26.92 “ 15.5 a 46.05 e 15.8 : 19.76 a 53-4 *] 8.12 '7 | 37.8 } 
Feb. 9.9 | 27.12 ne | 12-4 7 46.24 9 14.4 - 19.98 35 | 330 ; 8.32 i 38.4 \ 
19.9 | 27.38 9.7 46.45 13.2 20.23 52.5 8.54 38.8 
29.9 | 27.68 3°| 7.4 731 46.69 24/ 12.3. 9] 20.50 27] 51.9 °F 8.79 25] 39.1 3 
Mar.10.8 | 28.02 34| 5.7 '7].46.95 7°| 11.8 5] 20.80 51.3 Pf 9.05 7°| 39.1 ° 
20.8 | 28.40 4.5 - 47.22 0 11.6 ; 21.11 50.6 ; 9.33 ‘0 38.9 ‘ 
0.8 | 28. .O 51 11.8 21. . 6 8. 
4 ee 79 4 7 ile 30 5 44 33 49:9 993 30/375 5 
pr. 9.8 | 29.20 4.1 147.81 12.3 [21.77 49.1 9.93 __ | 37.8 
19.7} 29.60 4°| 4.8 7] 48.12 371 13.2 9] 22.11 34] 48.3 2110.24 3! | 36.9 9 
29.7 | 30.00 4°] 6.1 1348.42 3°} 14.4 17] 22.45 341 47.5 810.55 371 35.8! 
May 9.71 30.39 99| 8.0 9 48.72 ° 15.8 a 22.79 34! 46.7 . 10.86 37 | 34.6 © 
19.7 | 30.74 x. 10.3 49.00 2 | 17-5 - 23.12 351 45.9 g | LEIS i 33.3 - 
29.6 | 31.06 13.0 49.27 19.3 23.43 45:3 11.43 32.0 
June 8.6 | 31.34 78 | 16.0 399 49.52 75] 21.2 19] 23.71 73] 44.8 5]11.69 27°! 30.7 93 
18.6 | 31.56 2?| 19.3 33] 49.73 7! | 23.2 7°] 23.97 7°) 44.4 4111.92 23! 29.4 33 
28.5 | 31.73 17 | 22.7 34] 49.92 *9| 25.2 7°} 24.19 77| 44.2 7] 12.12 72 281 '3 
July 8.5 | 31.83 282 *, 50.06 8 27.1 i 24.36 - 44.1 ‘ 12.28 '°| 27.0 5 
18.5 | 31.87 29.5 50.16 6 28.9 g | 24:49 44.1 [12.39 26.0 
28.5]31.85 7/328 33] 50.22 °| 30.5 1°} 24.58 9) 44.3 7]12.46 7] 25.2 ° 
Aug. 7.4] 31.77 2135.9 31] 50.23 '| 32.0 '5] 24.61 3] 44.6 312.49 3] 24.5 7 
17.4. | 31.63 '4| 38.7 284 50.21 ?7| 33.2 1224.60 7] 45.0 4112.48 | 23.9 ° 
27.4 | 31.43 2° 41.2 25| 50.14 7|34.3 12454 ©| 454 {1242 S235 4 
"TS" 25) °° 21 TA [StS gp] 74-54 14) 49-4 5 4 10 | 39, 
Sept. 6.4 [31.18 3g | 43°3 50.04 | 35-1. | 24-44 45-9 || 12.32 | 23.3 
16.3 | 30.90 *” | 45.0 "/ 1} 49.91 *31 35.7 °] 24.31 73) 46.4 5]12.20 7? 23.2 ! 
26.3 130.59 3" | 46.2 77 149.76 : 36.0 3124.16 75| 46.8 +] 12.06 '4| 23.2 ° 
Oct. 6.3 130.26 3 46.9 ; 49.59 u 36.1 23.99 0 47.2 ; 11.91 19 | 23.3 
16.2 | 29.93 33 47.2 49-43 6 36.0 1 23.82 16| 47:4 5) E175 , 23.5 ; 
26.2 | 29.60 46.9 49.27 35.6 23.66 | 47.6 11.60 | 23.8 
Nov. 5.2 | 29.28 are 4 49.13 | 35.0 : 23.51 ~ 47.7 . 11.46 Vt 24.2 4: 
15.2 | 29.00 7) | 44.7 18] 49.01 9 | 342 to | 23°39 9 | 47:7 CT 1E-35 g | 24-6 ; 
25.1 | 28.76 19 42.9 23 48.92 5 33-2 || 23-31 5 47.6 ; 11.27 ~ | 25.2 ‘ 
Dec. 5.1 | 28.57 4 40.6 2 48.87 ? | 32.0 14 23.26 | 47-4 5 | 11-23 | 25.8 . 
15.1 | 28.43 37-9 , 48.86 ; 30.6 6 23.26 | 47.2 11.22 | 26.5 9 
25.1} 28.34 9/1 35.0 °9148.88 7 | 29.0 6 23.31 ° 46.9 3] 11.26 4] 27.3 ° 
35-0] 28.32 7 31.8 97148.95 7] 27.4 7°91 23.39 46.6 3111.34 7 | 28.0 / 
Sec J, Tan d 1.607. +1.259 1.008  +0.127 1.104 0.468 1.008  -0.127 
Mean Place __ 297.269 30''.g1 47°.457.  29''.51 21°.193 43'’.02 9°.494 25''.43 
D’y a, Dw a —-0.03 -0.03 0.00 0.00 +0.01 +0.01 0.00 0.00 
Dy 5, Dw I +0.1 —0.9 +0.2 0.9 +0.2 —0.9 +0.2 ~0.9 


{Eph 12\ 


APPARENT PLACES OF STARS, 1912. 447 


FOR THE UPPER TRANSIT AT WASHINGTON. 


f Sagittee. 
Mag. 4.4 


ar 





































































Right Declina- 
Ascension. tion S. 


A Right Right Declina- 


Ascension. tion N. 


Declina- 


Declina- 
tion N. 


Right 
tion N. 


Ascension. 








°e , e 6 h m e ° h m ° ’ 
+50 O —1629] 19 37 |+1715]1 19 41 |+37 8 
55-6 55:7 3.95 69.6 4.10 23.1 
52.4 7 m 55-9 ; 4.02 a 67.5 i 4.13 3| 20.2 79 
49.1 33 41 56.1 4.13 65.4 4.22 9117.3 79 
I I 20 8 
45.8 39 7) 56.2 “F 4.27 14 | 63.4 791 4.35 73] 14.5 ? 
42.8 3° 56.3 1 4.45 121 61.5 19 2 *7)\ 11.8 77 
27 SP A495 20/9895 6] 497 or] tT 24 
40.1 56.2 4.65 59:9 473° | 9-4 
37.8 i 56.0 4 4.88 58.6 5 4.98 °° 7.4 ” 
3 ° 12 55.6 5 5-14 33 | 57:7 5 5.26 30 5.8 10 
34.8 | 55-1 6] 5-42 35 /57-2 5 5.56 32 4.8 4 
34.2 54:5 5] 5:70 3,| 57-2 5.88 3a| 14 2 
34.3 53.8 6.01 57.6 6.22 4.6 
35.0 7 52.9 91 6.31 9°| 58.5 91 6.56 341 5.3 7 
36.2 - ? 51.9 _ 6.62 59.7 6 6.90 34] 6.5 7? 
38.0 ° 50.9 1° | 6.92 ° 61.3 7.24 94) 8.2 17 
40.3 i 49.9 1° | 7.21 i 63.2 2 7-55-30 10.4 i 
.O 8. 48 65. 8 ; 
46.0 3° 18.0 9 anes 25 67 23 Bir 37 is 28 
49.2 3? 47.1 91 7.95 * 70.1 74} 8.33 77] 18.7 3° 
52.6 34 46.4 7| 8.13 | 72.5 24] 8.51 13] 21.8 3! 
56.1 39 7145.8 ©1 8.27 14\ 94.9 241 8.65 14] 24.9 3! 
33 5 3 10 |" "* 23 3 9| °* 31 
59-4 45.3 37 77.2 74 28.0 
62.7 33 45.0 31 8.43 °179.3 771 8.77 3131.0 2° 
65.8 3! 44.8 718.44 7181.3 27°] 8.75 7133.8 28 
68.6 78 44.7 "1840 *183.077] 8.68 7] 36.3 75 
71.2 78 44.8 ™) 8.33 7184.5 '5] 8.56 17] 38.6 23 
a. 9) °" rt eS xurt 7 x2 ‘s 15 3°. 19 
73.017 ii 2] 808 14/807 10] B22 19/420 
76.3 - 45.3 ; 7.92 87.3 8.01 77] 43.1 77 
77-1 45-5 3] 7-75 - 87.6 31 7.78 i 43.8 ; 
77-5 4 ‘s 3} 7.57 5, [87-6 °] 7.54 24] 44-1 
77-3 46.1 7-40 87.3 7-31 43-9 
76.5 . | 46.4 ° 7.24 - 86.7 e 7.09 - 43.2 a 
75-3 | 46 6 3) 7:29 Jo 85.7 ; 6.89 6 | 42:0 
73.6 °7 46.8 7.00 84.4 '3] 6.73 '? | 40.5 ' 
71.4 77 5147.0 71 6.93 7| 82.9 '>] 6.60 13] 38.5 7° 
"T 26 of "3 4| 7 18] 3°°5 23 
68.8 47.3 6.89 81.1 30.2 
65.8 et s|47-5 6.90 ; 79-2 °9| 6.47 . 
2.7 47.7 94 4|77.2 . 









+1.193 —0.296 1.048 +0.311 1.254 +0.757 
60''.78 44'’.78 5°.774 77''.58 6°.213 28''.97 © 

—0.03 +0.01 —O0.01 —0.01 0.02 —0.02 

0.9 -0.9 +0.2 0.9 +9.2 OH 
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448 


Mean Solar 
ate. 


Jan. 1.0 
11.0 
21.0 
31.0 

Feb. 9.9 


19.9 
29-9 
Mar. 10.9 
20.8 
30.8 


Apr. 9.8 
19.7 
29.7 
May 9.7 
19.7 


29.6 
June 8.6 
18.6 
28.6 


July 8.5 


18.5 
28.5 
Aug. 7.4 
17.4 
27.4 


Sept. 6.4 
16.3 
26.3 
Oct. 6.3 
16.3 


26.2 
Nov. 5.2 
15.2 
25.1 
Dec. 5.1 
15.1 
25.1 
35-0 


Sec J, Tan 5 


Mean Place 


D’y a, Dw a 
Dy dé, Du d 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


SJ Sagittarii. 
Mag. 5.1 


Right 
Ascension. 


h m 


11.97 
12.07 °° 


12.21 
12.38 */ 


12.58 7° 
5 23 


12.81 6 
13.07 7 
13.34 7 
13.64 
13.95 3 


14.27 
14.60 
14.93 39 
15.26 33 
15.58 97 

30 


15.88 
16.16 78 
16.42 2° 
16.64 77 
16.81 14 


14 
16.95 
17.04 ? 
17.08 4 
17.08 ° 
17.03 9° 

9 


16.94 
16.82 


16.67 
16.51 
16.35 


16.19 
16.05 
15-93 
15.84 ? 
15.79 > 


15.78 
15.82 4 


15.89 ? 


1.064 
13°.788 


+0.01 
+0.2 


14 | 


33 | 


Declina- 


tion S. 


35:4 
35:4 
35:3 
35-2 
35.0 


34-7 
34-3 
33.8 
33.2 
32-5 
31.6 
39.7 
29.8 
28.8" 
27.9 


27.0 
26.1 
25.4 
24.8 
24.4 


24.2 
24.0 
24.0 
24.2 
24.4 


24.7 
25.0 
25.3 
25.7 
26.0 


26.2 
26.4 
26.6 
26.7 
26.8 


26.8 
26.8 
26.8 


19 41 |—1958 


NX ano wowoqnonwnd ON AN Se WN & & O 


NW GW GW WwW NH O WN 


oO = = BM ON 


—O.364 


24''.02 


+0.01 


7-13 


7.00 
6.85 
6.69 
6.52 


6.36 
6.21 
6.09 
5-99 
5-92 
5.90 
5-91 
5.96 


1.016 


53.2 
§5.O 
| 56.7 
58.1 
59-3 


60.3 
61.1 
61.6 
61.8 
61.7 


Es 


” 
ra 





10 





60.8 
60.0 
, 58.9 
| 57-6 


, | 546 
| 52.9 


—O.OI 


17 





+0.183 

__41958_ 53°27 
0.00 
+0.2 
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19 
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1912——-29 


Right 
Ascension. 


Declina- 
tion N. 
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t Sagittaril. 
Mag. 4.2 


Right 
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h m 
19 4 


7 59-7 


: 65.6 


Declina- 
tion S. 





—42 5 


74-3 

72.9 ta 
71.5 14 
70.0 1° 
68.5 - 


67.0 
65.6 *4 
64.2 "4 
62.9 ° 
61.7 - 
60.6 

59:7 3 
58.9 

58.4 > 
58.0 * 
57-9 
58.0 
58.4 
58.9 


60.7 
61.8 
63.0 
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70.1 
70.0 
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Declina- 
tion S., 


—73 8 


52.3 
49.3 3° 
46.3 
43.3 9 


51] 754 29 
2 49-4 5 


37-7 
25 
35-2 22 


33.0 
31.1 ts 
29.6 D 


8 


24 


44.7 2° 
41.8 79 


f Aquile. 
Mag. 3.9 


Right 
Ascension. ¢ 


Declina- 
tion N. 


h m oe ] 
Ig 50 |+ 610 
62.0 

60.5 *5 
59.0 ‘5 
57.6 14 
56.3 3 
55-2 

22 54.4 8 
53-9 
§3-7 
53-9 


54-4 
55.2 8 


6 
57-69 7 
57-76 7 
57.86 
58.00 " 
58.17 30 


58.37 
59-59 
58.84 i 
59.10 7 


28 
59-38 3, 
59.68 
59.98 3° 
60.29 ° 56.4 * 
60.59 3° | 57.9 °° 
7 | 59-6 7 


6r. 
26 63.3 19 
65.3 
67.2 *9 
69.1 19 


79.9 
72.5 
74.0 *9 
75-3 
76.3 


77.1 
77-7 
78.1 
78.2 
78.2 


77°9 
77-4 
1? | 76.6 
75-7, 
74.6 ; 
733 


14 
71.9 
60.98 °|70.5 *4 


6 
4 
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oO 
3 
5 
8 
9 
I 
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h m 


19 54 


8 
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48.82 
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tion N. 
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78.3 
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Mag. 4.6 
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Ascension. 


h m 


19 357 


8 
13.10 
13.18 8 
13.31 °3 
13.48 */ 
13.68 7° 

23 


13.91 
14.17 
14.45 0 
14.75 > 
15.07 


15.41 
15.76 
16.11 
16.46 


16.80 34 
33 
17.13 
17.44 3! 
17.72 . 
17-97 
18.18 7? 


18.34 
18.45 *! 
18.51 6 
18.52 * 
18.48 M 


26 


18.40 
18.29 
18.14 75 
17.98 
17.81 °7 


17.64 
17.48 
17.34 4 
17.24 

17.17 7 


17.15 


17.17 
17.23 


Declins- 


tion S. 





— 2757 


31.4 


30.9 


39-3 


29.6 ? 


28.8 


28.0 
27.2 


26.3 ° 


25.3 | 
24.2 | 


23.2 
22.2 
21.2° 
20.3 


19.4 


18.7 
18.1 


17-7 , 


0 
I 
0 
0 


0 
9 
9 
/ 
6 
4 


17.5 | 


17.4 
17.6 
17.9 
18.3 
18.9 
19.5 


20.2 
20.8 
21.4 
21.9 
22.4 


22.7 
22.8 
22.8 


3 
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6 


6 
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U 


rw NON 
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C 


] 
22.7 
22.5 — 
é 


22.1 


21.7 | 


21.1 


Sec d, Tan d 
Mean Place 
D’y a, Dwa 


1.006 +0.108 
59°.441  70''.77 
0.00 0.00 
+0.2 0.9 
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50°.594 
-—O0.01 
40.2 


1.132 
14°.942 
+0.01 
+0.2 


3-449 
25°.767 
+0.08 

+O. 2 


—3.301 

37'' 63 
+0.10 
-0.9 


+0. 350 
69''.13 

-O0.0I1 

0.9 


—0.53! 
18’ .84 

+0.02 
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Mean Solar 
ate. 








Right Declina- Right Declina- Declina- 
Ascension. | tion N. § Ascension. | tion S. tion §, 
h m ° h m > ° 
20 I2 |+2423] 20 13 |—12 49 —57 0 
8 a” 8 td 4 
yon volsoa3 2|50073| 8o7 Tire 3 783 
21.0] 59.40 7| 47.6 4] 8.87 7°) 17.5 3 75.94 
31.01 59.50 7°] 45.3 23] 9.00 13] 17.7 ? 735 
Feb. 10.0 | 59.64 !4! 43.2 2"| 9.16 117.8 ! a1. 4 
17 20 19 I 
23.9 | eo:02 2" | 55.6 | 985 22 | 37.5 2 66.4 
Mar. 10.9 | 60.26 74/ 38.4 '?7] 9.81 74/ 17.1 4 64.37 
20.8 | 60.52 ° 37-6 *®110.08 27| 16.6 5 62.37 
30.8 | 60.80 30 37.3 ° 10.36 0 15.8 , 60.5 , 
Aor o8]er0 att {| 1066 5,149 22, 
29.7 61.73 3? | 39.2 ! | 11.29 3?| 12.7 # 67 ” 
May 9.7 62.05 37| 40.8 '}r1.61 32 11.4 33 61 é 
“ag 3! 19 32 13 aoe 3 
19.7 | 62.36 30 42.7 711-93 31 10.1 4 55.8 
29.7 | 62.66 44.9 12.24 8.7 55-9 _° 
27 25 29 13 4 
Fu® 8.6 [65.18 75 | 500 25 1279 25| G2 © mr 
28.6 | 63.39 71! 52.7 27 13.03 24 5.1 ur 38.1 10 
July 8.5 | 63.56 - 55.4 oy 13.23 - 4.1 " 59.5 5 
28.5 [6378 2\607 *]1330'| 27 ° 629" 
s : a 2 
Aug. 73/6382 1 632 hissy | 22 | 9 
6 20 2 ‘6 1 "7 30 
27.4 163.75 67.4 . 13.57 é 1.8 . 68.9 , 
Sept. 6.4]63.66 69.1 13.51 1.8 70.8 
13 14 10 I 2 17 
14) 6953 16 708 S]AE S| 19 | sae 7284 
Oct. 6.3 | 63.20 - 2.2 i 13.14 a 2.3 ; ; 75.1 ‘ 
16.3 | 63.02 3:72 6 of 12:99. | 2 6 5 yi 75.9 
26.2 162.84 || 72.6 12.84 2.9 76.3 
8 l 
Nov. 5.2 | 62.66 °° 72.2 4] 12.70 '4| 3.3 4 4 76.2 
15.2 62.50 7 714 . 12.58 - 3.7 ; ; 75.8 
pee 232/238 1 783 SSG) ES 34489 op 742 
9 18 4 3 16 
wstloons or0.n]238 9 8 is 228 
; 0! 22]. 4 “3 2 ° 70.1 | 
35-1 | 62.14 62.8 12.42 5-5 44.37 67.9 
Sec 5, Tan 6 1.098  +0.454 1.026 ~0.228 1.035 -0.269 1.837 1.541 
Mean Place 615.172 58''.06 4°.133 35''.65 41°.515 64''.50 
D’ya, Dw « —-O.01 —0.02 +0.03 +0.06 
Dy 6 Du J +0.2 -0.8 +0.2 -0.8 
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23.26 7! 


22.53 
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Groombridge 3941. 


Mag. 6.4 


Declina- 
tion N. 





h m ° ° 


20 30 (+72 13 


61.9 
58.9 3° 
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35.6 ? 
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21 


57 | 407 26 
7143-3 -- 
46.3 ° 
49.6 33 


35 
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27.45 > 
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fs Delphini. V Capricorni @ Delphini. 
Mean Solar Mag. 3.7 Mag. 5-3 Mag. 3.9 
Date. 
Right Declina- Right Declina- Right Declina- 
tion N. on. tion Ascension. tion N. 
h m °e ‘iT bh m ° ° 


20 33 [+1417] 20 35 |—18 26 +15 35 


8 

Jon stg alosz alot slats fara |e 
21.0 23.75 8.2'1r00 8 68.4 ; 54.5 19 
31.0]23.84 91 64 78} x11 77/68. 3 52.7 18 
Feb. 10.0 | 23.96 *? 81 126 167.8 3 1 16 
| . 10. 96 6] 4:3 2, ] 1:26 13/678 3 S110, 

19.9 | 24.12 3.4 1.44 67.4 . 49.6 
29.9 | 24.30 . 2.2 - 1.64 . 66.8 . 31.95 °° | 48.4 7? 
: Mar.10.9 | 24.52 1.4 1.87 73|66.0 °132.16 77 | 47.4 7° 
20.9 | 24.76 ne 0.9 ® 2.13 - 65.1 2 32.40 * 46.9 ° 
30.8 | 25.02 38 0.8 4 2.41 30 64.1 - 32.66 |, 46.8 3 

Apr. 9.8] 25.30 1.2 2.71 63.0 32.94 47.1 
19.8 | 25.60 a 1.9 d 3.03 32 61.7 - 33.24 °° 47.8 Q 

29.8) 25.91 2) | 3.0 1° 1 3-35 3° | 60.4 131 33-55 22 | 48-9 | 
May 9.7 | 26.22 a) 45 a8 3.68 3 | 592 3 33.87 3 50.4 °° 
19.7 | 26.53 x0 6.3) | 4.02 x2 57.7 i 34.18 x0 52.2 7 

29.7 | 26.83 8.3 4.34 56.4 134.48 | 54.2 


- June 8.6] 27.12 79| 10.5 4.65 3"| 55.2 
| 18.6 | 27.38 7°| 12.8 23] 4.94 79| 54.2 


6 24 

35.02 58.8 
. 28.6 | 27.61 “6 15.2 4 5.20 ° 53.2 a 20 | OF? 24 
July i. 7 - 17.6 23 a 19 52.4 ; 35 ° 6 ee 34 

18.5 | 27.9 19.9 5.61 51.9 35.62 .O 
A 28.5 28.07 a 22.1 - 5-75 ms 51.5 ‘ 35-73 a 68.3 8 

ug. 7.5 | 28.14 24.1 5.84 51.3 35.80 70.4 
17.5 | 28.17 ° 25.9 - 5.89 ° 51.3 . 35.82 : 72.3 y 
27.4 428.15 7 27.5 14 5.89 ; 51.4 3 35.80 «| 74:0 14 
we eal279 2/300 | S76 *|S0z 413864 20/7608 1 
6 By 12 g 8 II 4 2 9 
20.3 | 27.97 15 30.0 © 5.65 14 52-5 4 35-52 15 77-4 © 
Oct. 6-3 27-72 6 31-4 ; 5-5t 1s 52.9 5 35-37 1s 78.0 3 
10.3 727-59 6/319 Of 5-3 15 53-4 5 35-22 6179-3 & 

26.3 127.40 31.6 5.21 53-9 35.06 78.3 
Nov. 5.2 | 27.25 - 31.3 5.06 - 54.3 ; 34.90 7 78.0 
15.2] 27-11 77 |30-7 5) 4-93 54.6 3 34-76 13/224 g 
25.2 | 26.98 9 29.8 aD 4.82 9 54-9 5 34.63 13 76.5 nm 
Dec. 5.2 | 26.89 , 28.6 13 4.73 ; S5-1 | | 34-53 , 75-4, 

15.1 | 26.82 27.3 4.68 55.2 34.46 74.1 
25.1 | 26.78 ‘ 25.8 . 4.67 ; 55-3 . 34.42 " 7 si 

35.1 | 26.78 24.1 4.69 55.3 34.42 70.8 

Sec J, Tan d 1.032 +0.255 1.054 





Mean Place] 25°.384 18’'.38 2°.514 33°.054 64''.56 
D’ya, Dua -0.01 0.01 +0.01 +0.01 —0.01 0.01 
Dy 5, Du J +0,2 -0.8 +0.2 -0.8 +0.2 —O3 


[Eph 12} 
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Mean Solar 
Date. 





Jan. 1.1 
11.1 


21.0 
31.0 
Feb. 10.0 


19.9 
29-9 
Mar. 10.9 
20.9 
30.8 


Apr. 9.8 
19.8 
29.8 
May 9.7 
19.7 


29.7 
June 8.6 
18.6 
28.6 
July 8.6 


18.5 
28.5 
Aug. 7.5 
17.5 
27.4 


Sept. 6.4 
16.4 
20.3 

6.3 
16.3 


Oct. 


20.3 
Nov. 5.2 
15.2 
25.2 
Dec. 5.2 


15.1 
25.1 


Sec J, Tan 
Mean Place 


Dy a, Dw «a 


Dy G Dw J 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


a Cygni. 
Mag. 1.3 


Right 
Ascension. 


26.02 
25.90 


35-1 25.82 


1.413 


40. 3 


“0.02 


Declina- 


54.0 
51.3 
48.4 
45-4 
42.4 


Ww tO mM 
a mm SI 








NSIS 
‘in ke ww 
Ge INI 


Acs 
ao fe 


-AaAN 


tion N. 


+ 44 57 


27 
29 
30 
30 
27 


29 


+0.999 
25".895  §57'.48 


0.04 
-~—o.8 


O Delphini. 
Mag. 4.5 


Right 


Ascension. 


tYV to HD bo bo 
ty N ty wt 
w ANIO O 
Co win ch CC 


‘RN hk 
IN WwW he 


he be 
w +. 


1.034 
21°.040 
-O.0L 
40.3 


31.2 
33-4 
| 


Declina- 
tion N. 


+14 45 


23.2 
21.4 
19.6 
17.9 
16.3 


18 
18 
17 
16 
1§ 
14.8 
13.6 
12.8 
12.3 
12.2 


I 


@ =m tm OO WN 


12.5 


79l13.2 7 


14.3 
15.8 
17.6 


19.6 
21.8 
24.1 
26.5 
28.9 


35:5 
37-4 
39.1 





 Oapricorni. 


Mag. 4.3 


Right 
Ascension. 


28.7 
4 | 28.3 
27.7 
27.0 
26.2 


25:3 
24.3 








tw obs 


Declina- 
tion S. 


— 25 35 


Ow Ory nar» 


~rwu& WH 


NDA ANN 


ee 


1.109 -0.479 


5.3°.268 








t0OO1 
49.3 


> 


15/'.22 


40.02 
—OB 


Y Delphini seq. 
Mag. 45 


Right 


Ascension. 


35-91 
36.20 
36.47 
36.71 
36.91 


37.08 


37.20 " 


37-27 
37-30 
37-29 


37-23 
37-14 


37.02 " 


36.88 


36.73 ; 
36.57 ' 


36.41 
36.26 
36.13 


36.03 * 


35-96 
35-91 


1.039 
34°-532 


—©.0 I 
+O, 


5 | 
30.6 © 


Declina 
tion N. 








34, 
33-9 
32.3 


+0. 283 
23''.84 

~0.01 

—od& 











APPA 
RENT PLA 
CE 
~ S OF 
THE . 
UPPE _ 
R TRA ° 
~ NSIT AT W | - 
7 = ~—— ASHINGTON “ 
Oygni r . 
Aer en Declina- oe Declina 
on N, af 
— Ascension. rene = 
5 ; : , on S. A een ar 
; scension. i " 
8 33 38] 20 2 = ~ 
37-07 . 42 |- c 
37-05 2 21.6 8 9 48) 20 : 1 5 
37.07 2 19.1 75 53.22 7 ; 8 43 rer? ° 4 
19-4 i 53-25 3 7°3 2 ” 9 20 o 
37-13 6 77.8 9 673 - 
37.23 1° 14.0 76 53.32 7178. 26.73 ‘5 49.4 a 9 18 
23 15 11.5 25 §3-42 10 ae 4 36.68 8 4-4 31 52.98 | 
37-38 23 53-55 > ae 3 566. , | 43-3 31 52.98 623 
37.56 1° 9.2 5 16| 07 2156. 4 3/40! 3? 53:04 cz 
37.78 77 7.1 7% 537 1 78 01 77:7? 16 36.8 33 53:13 5 so 3 
38.03 79 5.4 7! iret ? BG I 26.88 * S20 ae 
38.31 28 4.2 *? 4.11 77 78. 4 27.12 24 308 ' 3 
31] o> 7 | 94:35 2 2 4127.42 3° 30.8 79 53-4" 38| 6 . 
38.62 7) 54.62 77 77-7 > 3y 79 37 | 204 241 33.80 632 
38.94 >? 3-3 5 76.9 8 She 1, 26.4 7° 53.90 24 8 
39.28 34 3.6 9 54-9° 75 10] 7777 7 29-0 ’ sa 30 2 ae 
39.62 34 4.5 9 5.20 3 te 12 | 22°99 Veas8 hae 
39.96 34 5.9 '4 55.51 2 | 7 7 [29-1 50 | 74"? 3g | 25 8 
7-7 18 55.83 3.4 31209 a 24.0 ° a Be 59 ; 
40.28 22 56.15 2 72.0 14 soar 51 24.4 4 eee 3 
40.59 3° 9-9 56 70.5 ‘> 30. 50 25.4 1° 55.9 3 
105 a 134 25 E47 68 ef oer ag | 2777 17 55-51 37 58.0 *3 
40.87 3 15.2 og |oo77 30 67 4 15 31.17 21 55.83 > 56.6 '4 
41.32 7° 18.2 3° 57.05 7°16 ‘4 2131-60 43| 378 a 
0 [20 3° 57.30 25 ooo 5131.98 38 31.8 26 §6.14 16 
3 57-3) 22 04:5 14 322 31 34.8 3° 56.44 3° 53-4 
41.59 24.3 2 | 033 4, 72.53 74 | SOE 3 5699 2 ne 
41.65 6 | 27:3 30 aes 62.2 . Say ns : an ae 
oe 73 3 57 lea 9 32.70 36 57.21 77 48.9 4 
v5 302 33 | 07°94 10 oa 3 32.78 8 45-2 19 47.6 *3 
35-5 79 57:99 > 0.6 : 32.7 48.9 37 37 84 ; ‘ 
i [2% 560.0 | 32 9 52.5 3° 57-54 4 46.5 
4r.4r 2? 37:7 __15 4| 99-7 3 3372 | 56.0 39 57-04 ‘a8 § 
41.26 79 39.6 *9 le 59 aren 0 s 3 
41.08 *8 41.2 7° 7.87 © ae of oo oe "Jerse e 7 
40.88 90 | 42-4 12 57-77-15 8 37.08 33 ss : er 
242 S777 2 9.6 131.73 33 65.1 77 57-66 2 
‘ons : 57.51 14 59.8 2 31. 3; 67.5 74 57-59 7 43.7 
4068 136 ; 15 13 3Oon 4 69.4 °? 57-49 °° 43.6 7 
40.29 *9 43.6 ° 57-30 60 4 94 i 70.8 ‘4 57°37 4, 9 | 
40.11 18 43.1 5 7-22 4 ‘o> 4 30-9? 5 57.09 ; i 3 
ane a3 37.09 %3 60-9 30.08 171.8 14 | 44? 3 
3/23 ° 56.98 7! |6 3. *}29.66 4? 72.1 3 57-09 3 
39.84 17 56.90 8 ore ° 29.26 No sh 
=: a ; 3/68 5 | 29.26 3 71.2 7 56.82 79 44.9 4 
39-72 37.1 7° 6.84 62.8 5| 8. 32/099 colt a 
2: 34.8 73 82 7|63. 3 ape le ; 
56.83 3 33 s . 

- si 2 6 28 27 68.0 6 46.4 5 
rc “ 163.7 4 30 65.7? 56.56 5 
32 2 ” I. —_—_—_— 28.10 20 57 ; a 
= 288 63.0 77 56.54 7 9 
on ~0.03 54°.807 6646. 2.096 1.84 oe 5 
“3 -0.8 0.00 “4 30°.10 ae “2 : 

+0.3 +0.01 -O ° aoe “s “ 
“0.04 -0.08 _54°517 sr 06 
a 208 [soe “oou 
° At 
9.3, aN 
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Mean Solar 
Date. 


Jan. 1.1 
11.1 


21.0 
31.0 


Feb. 10.0 


20.0 


29.9 
Mar. 10.9 
20.9 
30.8 


Apr. 9.8 
19.8 
29.8 
May 9.7 
19.7 


29.7 
June 8.7 
18.6 
28.6 
July 8.6 


18.5 

28.5 
Aug. 7.5 
17-5 

27.4 
Sept. 6.4 
16.4 
26.4 
6.3 
16.3 


Oct. 


26.3 
Nov. 5.2 
15.2 
25.2 
Dec. 5.2 
15.1 
25.1 
35.1 





Sec J, Tan d 


Mean Place 





D'y 4, Dw « 


Dy J Dw J 





APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


f Indi. 
Mag. 3.7 


Declina- 


Right 
tion N. 


Ascension. 


Declina- 


Right 
tion S. 


Ascension. 


_——_— A | es SS pe 


h m ° 


20 50 |+27 43 


h m 
20 4 
8 
54.09 29.8 
54.10 *| 27.6 - 
54.17 y 25.1 . 
54.31 “ 22.5 


27 
§4.52 2 19.8 36 


54-79 
55.1 I 
55-49 
55.91 4 


46 
59.37 5 


56.87 
57-40 


— 58 47 
” 8 
46.72 


53 








—1.650 
12°'.05 


1.930 1.130 940.525 


5§6*.418 
40.03 
+0. 3 


+0.07 
-O.7 


~O.01 
+0.3 


—0.02 
{Eph 1a) 








48*.556 20''.88 36°.854 82/'.27 










Draconis (Hets). 
Mag. 5.6 


Declina- 


Right 
tion N. 


Ascension. 


h m e e 


20 51 |+8012 


8 
28.55 
27.82 
27.32 
27.06 
27.04 
27.27 


27:73 
28.42 


85.7 

82.9 78 
79.8 3! 
76.5 3 
73.2 x 


70.0 

66.9 3? 
64.1 78 
61.8 73 





33-51 [105.5 
32.13 s 106.3 8 
30.75 1 5gitOO°5 2 
29-41) 127,108 
14 777i05.1 


116 
26.98 (103.6 
25.96 *°? 101.6 7° 


25.12 “* 99.1 75 
+5.804 


10 
15 


1.322 +0.864 
53°.512 40''.27 


5.889 





—0.26) 
o.4 


-O.I! 
40.3, 


an Solar 
Date. 


DO -» N bt 
I 90.60 90 00 G9 D9 


ba 
a 
DRAAM AAANN 


N= 
NON 
es 


pt. 6.4 
16.4 
26.4 

t. 6.3 
16.3 


26.3 
V. 5.2 
15.2 
25.2 
2c. 5.2 
15.1 
25.1 
35-1 
6, Tand 
n Place 


a, Dw 


| Ded 








APPARENT PLACES OF STARS, 1912. 459 


FOR THE UPPER TRANSIT AT WASHINGTON. 











@ Octantis. y Microscopii. @ Capricorni. & Cygni. 
Mag. 5.2 Mag. 4.7 Mag. 4.2 Mag. 3.9 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion S. Ascension. tion S. Ascension. | tion N. 
h m ° , h m ° 4 > ' 
20 54 |—-77 21] 20 55 |—32 36 + 43 34 
8 ” s " ” 
0.85 57-7 52.20 23.1 35.1 
0.70 * 54.6 32 52.22 , 22.3 . 32.5 °° 
0.72 tal 92°4 52.28 10 | 22°93 aa 29.7 
0.91 38 48.1 i 52.38 4 | 20% aa 26.8 * 
1.26 . 2.52 18. 24. 
51/47 34] 5 5 17 94 4:9 2, 
1.77 41.3 52.69 17.5 21.3 
66 
2.43 2 38.1 x0 52.90 4 16.0 - 18.9 “4 
3.22 35-1 5 | 53-14 2 14.5 6 16.8 : 
4.12 7 2-3 25 | 934% 39 | 12-9 16 15.1 a 
5-12 | | 29-8 (9 1 53-70 32 11.3. 13.9 ¢ 
6.20 27.7 54.02 9.7 13.3 
7.33 - 26.0 a 54.37 i 8.1 - 13.3 - 
8.51 120 24.8 3 | 04-72 37 6.6 14 13.9 
9-71 | 24:0 55.09 5-2) 15.0 | 
10.90 tte 23.6 $ 55-46 3; 3.9 ° 16.6 * 
12.05 23.8 55.83 2.9 18.7 
13.16 o, 24.4 ° 56.18 95| 2.0 3 21.2 °° 
14.17 7°11 25.5 1) | 56.51 °s 1.4 24.0 7 
15.08 97) 27.0 '5156.81 3°| 1.0 4 27.1 3 
78 19 27 I 32 
15.86 63 28.9 23 57.08 23 0.9 | 30.3 33 
16.49 31.2 57.31 1.0 33.6 
8 
16.96 47! 33.7 79 157-49 || 14% 36.9 °° 
17.24 9 36.3 38 57.61 7 2.0 . 40.2 32 
17.33 9 39-1 |, 57.68 3 2.8 9 43-4 30 
17.24 a7 41-9 97-7! 3 3-7 6 49.4 27 
16.97 144-5 [57-68 4.7 49.1 
16.53 #4) 46.9 °4| 57.60 0 | 5.7 10 51.5 74 
15.94 17/490 |. 57-48 | 4 6.7 5 53-6 |. 
15-23 4| 90-7 13 27-34 16 a 8 237 12 
14. 2.0 .I . . 
4-43 85 b) 7 57 17 n) 7 59-4 
13.58 52.7 57.01 9.2 57.2 
12.71 3, 52.8 ; 56.84 na 9.7 ° 57.5 ; 
11.87 78 52-3 > 56.68 14 9-9 | 57-3 7 
11.09 69 stg 1s 50-54 i1{ 10° 5 56.6 2 
TO.40 7149-8 159-43 9.8 4 55-4 J 
9-83 147-7 | 156-35 9.4 53.8 
9.41 * 45.2 i 56.31 4 8.8 ° 51.7 3 
9.15 “| 42.3 56.31 8.1 49.4 
4.570 -4.460 1.187 -0.639 +0.952 
5°.496 38''.62 53°.826 . 35''.20 
+0.09 +0.20 +0.01 +0.03 —0.0§ 
+0.3 -O.7 +0.3 -O.7 —o-1 


[Eph 12) 





460 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
61! Cygni. * Aquarii. Bradley 2777. 8 Piscis Australis, 
Mean Solar Mag. 5.6 Mag. 4.5 Mag. 5.9 Mag. 5.6 
te. 
a Right Declina- Right Declina- Right Declina- Right | Declina- 
Ascension. | tion N. ] Ascension. | tion S. Ascension. | tion N. Ascension. | tion S. 
h m ° , h m ° , h m ° , h m | . 
21 2 |+3818] 21 4 |—11 43] 21 7 |+7745] 21 8 27 $8 
s " 8 ” 8 ” 8 ” ; 
1 rt [ener 3/544 24[4eo t]53:9 3] 9.66 l7r8 2) gar 1/5) 6 
21.0154.97 °|51.9 72146.65 °| 54.2 37 9.22 44) 69.8 3°] 2.92 5/568 7 
31.0] 55.01 4/ 49.3 791 46.73 8154.3 ‘| 8.96 25 66.6 3? 3.00 8 55.9 3 
Feb. 10.0 9} 46.7 291 46.84 T ol 8 6! 63.3 33 12 | 4g 1 
- 10.0 J 55-10 13 49.7 24 40. 44 54-3 | °-90 13 3-3 33 3.12 15 54-9, 
20.0 | 55.23 44.3 46.98 54.1 9.03 60.0 3.27 53-7 
18 21 17 3 33 3! 19 13 
wan S584 22 [423 184715 20/588 5) 238 Se S69 20] S40 2a 1524 
20.9 | 55-88 75! 39.1 13] 47.57 72|52.6 7]10.52 °° 51.6 25 3.92 25 49.6 iS 
6.17 291285 9 Bo 25 9 81 I9l ~ 7 28) 73 45 
30.9 | 56.17 32 38.2 3 47.82 © 3| 51-7 rr tt33 91 49.7 14 4.20 30 48.1 é 
Apr. 9.8] 56.49 37.9 48.10 50.6 12.24 48.3 4.50 46.5 
34 2 29 13 99 8 32 6 
298 | 7.19 89| 38.9 | 48.703" | 47.8 3] 14-2623) 470 1 S16 34| 449 
May 9.7 157.56 32 | 40.2 13] 49.02 37 | 46.3 15]15.29 73! 47.9 5] 5.51 35] 41.8 5 
1 36 18 33 16] 6.2, 102 ii <o, 36| "14 
9-7 157-92 75 [42-0 149-35 20/447 16) 75-3! 5 6149-9 1 5.87 35 | tot a3 
june 22 [SES 30! $43 20] 49.50 a1 43% 102226 S08 aa] 622 5438s 
18.6 | 58.92 3 49.7 79 50.28 3° | 40.0 15 ]18.90 77. 55.4 26 6.89 33 37.1 9 
28.6 | 59.19 77 | 52.8 3' 150.55 77 | 38.6 "4119.53 °3) 58.4 2°] 7.19 3°] 36.4 | 
1 241 660 3? 24 12 48 33 27 § 
July 8.6159.43 19:9 .O 33 50.79 7 | 37-4 | 20-01 33 61.7 35 7.46 24 35-9 ° 
| 
55S] 8205 20) 828 a0] $008 a6) S04 of 2088 se GB an] 78S as 388 
. 8 32 3 12 . 7 . 2 ° 37 ° 13 ° j 
Aug. 7.5 159.83 3 65.8 1 51.27 7 34.8 J 20.48 3 72.6 37 8.00 9 36.1 
| 
17.5 59.86 | 68.9 wg | O1-34 5 34.4 3 20.30 34 76.3 36 8.09 3 36.6 ; 
27-4 159-84 71-7 56 [51-37 3341 f 19.96 491 9° 34 8.12 5 | 37-2 5 
Sot oa ]s077 1743 | 8t38 ole Ba a 883 | B20 alate 
; | pmy 9 7 95 
oct. 6.3 ]59.34 ' bo.1 *°/51.08 °2 348 3faz19 87 on:7 25] 7.82 *3 gor 3 
7 3 Is 
16.3 159.14 «0 Sr. , 50.95 [349 i 16.23 102 93-7 1s 7.67 16 | 42-5 : 
wov OS ]SE 2 21 G2 2/5084 va S85 51844 06 984 vol SE 5/22 
15.2 [58.53 2° 81.9 2] 50.54 13 36.3 5113.08 107! 56.7 5} 7.21 TS lqgr 
232 58.35 Sgt 7 50.43 11 36.8 5112.02 106 96.5 2 7.07 14 43 3 
D a 831928 Boy FU 9 4 ior *7_ + 80 11{'2* o 
ec. 5.2 158.19 4 O.1 | 50-34 | 37-2 1 I1.OI 93 95-7 13 6.96 g(4a4 , 
15.1 | 58.05 78.5 50.27 37.6 10.08 O44 6.88 43.2 | 
25.1 157.95 "767 . 50.23 * 38.0 ; 9.25 s 92.5 1 6.84 185 : 
— 35-b 57.89 7 74-6 ~ [50-23 | ' 38.3 _ 8.56 7 90.1 6.83 42.4 ° 
Sec J, Tan 1.275  +0.790 1.021 0.207 4.721 +4.614 1.133 0.53! 
Mean Place 57°.039 5§8''.07 485.096 42''.38 16*.903  70''.89 4°.389 43'°.68 
D’y «@, Dw @ -0.01 —0.04 0.00 +0.01 -0.08 —O.22 7 +0.01 +0.03 
~ 4 Da J +0.3 -0.7 +0.3 0.7 +9.3, O54 40.3 -0.7 
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APPARENT PLACES OF STARS, 1912. 461 
FOR THE UPPER TRANSIT AT WASHINGTON. 
O Cygni. 
Mag. 4.3 
Right Declina- Right Declina- 
Ascension. |_ tion N. Ascension. | tion N. 
e ¢ h m eo o 
+ 452] 21 13 |+39 1 
w 8 w” 
S70 e546 ©|30.5 2 
50.8 “7155.43 ° 26.9 
49.7 "155.44 1] 24.2 
48.7 *°155.50 ° 21.6 ° 
47.8 55-61 19.0 
47.2 °155.76 *5| 16.7 73 
46.9 3155.95 (9 | 14.7 7° 
7) 46.8 156.18 73] 13.2 75 
47.0 7156.45 0 12.1 - 
47.6 56.75 11.5 
48.5 9157.08 33] 11.5 
49.7 1° 157-43 32 |12.0 ° 
51.2 57.79 36 13.1 0 
1 | 52-9 14 | 5845 3. | 14-7 oo 
54.8 58.50 16.7 
56.8 7° 158.84 341 19.1 74 
79 | 58.9 7" 159.16 - 21.8 30 
61.0 59.44 24.8 
24 31 
63.0 59.68 27.9 32 
6 64.9 59.87 31.1 
66.7 7° 160.02 * | 34.3 3 
9 32 
60.11 4 37.5 31 
60.15 ; 40.6 © 
60.13 6143-4 56 
60.07 46.0 
10 24 
ee 
59.65 18 20 16 
3 30] 97°? 32 
59-45 - 53-2 8 
59.24 | 54.0 
59-03 2, | 54-4 4 
28.62 20 oT 6 6 
58 18 52.6 10 
44 16 | 97° 15 
58.28 51.1 
58.15 "31 49.2 » 
58.06 9147.0 
1.287. +0.811 
57°-527 _32''.03 
-0.01 —OO1 —994 
+0.3 ~0.7 *0.3 oT 


(Eph 12] 
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Mean Solar 
Date. 


Jan. 1.1 
11.1 
21.1 
31.0 

Feb. 10.0 


20.0 
29.9 
Mar.10.9 
20.9 


39-9 


Apr. 9.8 
19.8 
29.8 
May 9.8 
19.7 


29.7 
June 8.7 
18.6 
28.6 
July 8.6 


18.6 
28.5 
Aug. 7.5 
17-5 
27-5 


Sept. 6.4 
16.4 
26.4 

6.3 
16.3 


Oct. 


26.3 
Nov. 5.3 
15.2 
25.2 
Dec. 5.2 
15.2 
25.1 
35-1 


Sec J, Tan é 


Mean Place 
D’y a, Du a 
Dy 6, Du d 








10.94 37 | 45-2 


APPARENT PLACES OF STARS, 1912. | 


@ Microscopii. 
Mag. 4.9 


Declina- 
tion S. 


Right 
Ascension. 








h m 
21 


8 

6.45 .|723, ; 
6.44 4 71.0 1s 
6.48 3 69.5 ; 
6.56 4 67.8 4 
6.69 16 ; 66.0 20 
6.85 64.0 
7.05 7°| 62.0 
7.29 60.0 - 
737 31 57:9 34 
7: 34 55°93, 
8.22 _ | 53.9 
8.58 s° | 52.0 ° 
8.96 i | 50.3 a 
9.36 ! 48.8 - 
9-77 4 47-53 
10.18 | 46.4 
10.57 39! 45.7 


I 


20 


I 
I 





11.29 > | 45-1 
11.60 ° 45-3 
/ 


187 91 1 45:7 
224 ; 4m 
12.34 °° 
12.38 


12.36 
12.29 7! 
12.18 
12.03 * 
11.85 


11.66 
11.46 
11.27 | 
11.107 
10.96 Yt 


10.85 


| 57.8 
10.78 


7’ 56.9 


© 


10.74 © 55-7 


1.328 -0.875 


8°.064 55''.50 


+0.02 
+0.3 


+0.04 
0.7 





a Cephei. 
Mag. 2.6 


Right | Declina- 
Ascension. | tion N. 


+62 12 


h 


mi 
21 16 


48.6 


8 
25.68 
46.0 26 


25.46 - . 
25.31 *> | 43.0 s 
25.24 7 /39-9 3) 
25.25 2 | 36.7 > 


25-35 19) 335 , 
27.9 °° 
25.6 3 
23.8 


| 12 
' 22.6 6 
27.44 *9 | 22.0 . 
22.0 
22.7 2 
23.9 1 
25-7 
28.0 73 
30.8 78 
| 33-9 >) 


3 33 
37-2 
35 


40.7 
44.4 37 
48.1 37 
31.56 °| 51.7 36 
31.47 2155.2 °° 


33 
31.31 58.5 

31.08 “© | 61.5 
30.79 *? | 64.2 
30.45 3 | 66.5 
30.07 ar 68.3 
29.66 | 69.7 
29.24 47 \ 70.5 8 
28.82 47 |70.8 3 
28.40 0 70.5 ; 

| 

28.01 36. 69.7 
27.65 (68.3 
27.34 3" 66.3 
27.09 79 63.9 74 


+1.898 





> 
rd 


30 
27 
23 
18 
I4 





2.145 


28°.848 44''.88 


0.03 
+0.3 


0.10 
{Eph 12] 
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t Capricorni. 
Mag. 4.3 


Declina- 


Right 
tion S. 


Ascension. 


h m e ° 
21 17 |—1712 

47.8 
° | 47.8 
7 | 47-7 

47-4 
47.0 
| 46.6 
45-9 
45.0 


44.0 
42.8 


8 
19.48 
19.48 
19.52 
19.59 

10 
19.69 13 
19.82 
19.98 
20.17 *°9 
20.39 77 
20.64 79 12 

27 14 


41.4 
40.0 


38.4 


16 


COON PW HO 


20.91 
21.21 
21.52 
21.85 
22.19 


22.52 
22.84 
23.15 
23-43 
23.69 


23.91 
24.09 
24.22 
24.30 
24.34 


24.34 
24.29 
24.21 
24.10 


23-97 


23.83 
23.69 
23.56 
23-43 
23-33 
23.26 31.3 
23.21 | 31.5 
23.20 * | 31.5 


1.047 





bo 

ON 

co 
wm BY Sf AH 


26.9 
27.2 
27.7 
28.2 
28.8 


29.3 
29.8 
30.3 
30.8 
31.1 


Lo so | na AM TH Ww 


ON 


—O.310 


20°.930 35''.40 


+0.01 
+0.3 


+0.02 
-O.7 







h wm | ° 


21 17 ‘+19 


8 
59.36 
§9-33 
59-34 
59.38 4 29.6 


135-0 @ 
> | 33-3 


59-45 J! 


59.56 
59-70 °9 
59.88 





63.76 6 
63.78 ~: 


63.76 
63.69 / 
63.59 
63.47 
63.33 
63.18 
63.03 *9 
62.88 
62.74 
62.62 
62.52 


62.44 
62.40 4 








1.061 +0.353 
60°.994 39''-13 


-0.02 
-0.6 


0.01 
+0.3 


m Solar 
Pate. 


k. 1.1 
I1.1 
21.1 
31.0 


- 10.0 


20.0 
29-9 
F.10.9 
20.9 
39.9 


“x. 9.8 
19.8 
. 29.8 
hy 9.8 
19.7 


29.7 
ine 8.7 
18.6 
28.6 
uly 8.6 


18.6 
28.5 
Ug. 7-5 
17-5 
27-5 


pt. 6.4 
16.4 
26.4 

ct. 6.3 
16.3 


26.3 
OV. 5.3 
15.2 
25.2 
2c. 5.2 
15.2 
25.1 
35.1 
5, Tand 
n Place 


a, Dw a 


|, Dod 
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Y Pavonis. 
Mag. 4.3 


Right 
Ascension. 


h m 
2I 19 


8 
8.49 
8.40 9 
8.39 3 
8.47 16 
8.63 74 
8.87 
9.19 3 
9.58 39 
10.03 
51 
10. 

54 57 
11.11 
11.72 
12.36 64 
13.03 f 
13.70 67 


14.37 
15.02 °5 
15.63 ° 
16.20 9 
16.70 5° 
43 


17.13 

17.46 33 
17.70 74 
17.84 74 
17.88 ¥ 


17.82 
17.66 7° 
17.41 7 
17.10 7 
16.73 ie 


16.32 ; 
15.90 * 
15.48 4 
oe 
14.74 35 
14.45 
14.23 4 
14.09 
2.435 
10°.863 


+0.04 
40.3 


I 
0 
44-0 3 


Declina- 
tion S. 





° 


— 65 45 


74.6 

72.1 79 
69.3 28 
66.4 
63-3 
60.1 

57.0 37 
54.0 3° 
51.2 28 


27 
48.5 7 4 


42.2 
40.8 *4 
39-9 


39-4 


60.7 
58.8 *9 
56.5 75 
—-2.220 
54''.79 


+0O.11 
-0.6 


€ Capricorni. 
Mag. 3.9 


Right 
Ascension. 


h m 
21 21 


8 
37-30 
37-30 
37-33 > 
37.40 ? 
37-50 


37-63 
37-79 
37-99 
38.21 


38.47 


38.75 
39.05 
39-37 
39-71 
40.05 


40.39 
40.73 
41.05 
41.34 
41.61 


41.84 
42.03 
42.17 
42.27 
42.31 


42.31 
42.26 ° 
42.18 
42.07 
41.94 


41.80 
41.65 
41.51 
41.38 
41.27 


22 
26 
28 


1.085 
38°.741 
+0.01 

+0. 3 


Declina- 
tion S. 





— 22 47 


48.4 
48.1 
47.6 
47.0 
46.3 


45-4 
44-4 
| 43-2 
| 41.9 

40.5 


38.9 
37-3 
35-7 
34.1 

32.5 7° 


31.0 
29.6 
28.4 
27.4 
26.6 ® 


26.1 
25.8 
25.8 
26.0 
26.3 


26.8 
27.5 
28.2 
28.9 
29.6 


39-3 
30-9 
31.4 
31-7 
31.9 


ma Naa nan nnn ns wm@ hb O Ww a 


—0.420 
34''.78 
+0.02 
-—0.6 
{Eph 12] 


g Cygni. 
Mag. 5.3 


Right 
Ascension. 


h m 
21 26 


s 

9.89 
9.78 * 
9.72 





Declina- 
tion N. 





+46 8 
70.0 
67.6 74 


64.9 77 
62.1 78 


+1.04$1 
68''.08 


0.05 
~©.6 
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8 Aquarii. 
Mag. 3.1 


Right 
Ascension. 


h m 
21 26 
8 

54.22 
54.21 
54-24 
54-29 
54-37 


12 
54.49 
54.63 *4 
54.80 *7 
55.00 i 
55-23 °° 


55-49 
55-77 = 
56.07 3 
56.38 32 
56.70 32 
57-02 
57-33 >) 
57-63 3° 
57-91 
‘58.16 2° 
21 


58.37 |. 


58.55 | 
58.68 5 


58.77 4 
58.81 5 
58.81 

58.77 4 
58.70 7 
58.60 * 
58.48 13 
58.35 

58.22 *9 
58.09 '3 


Cctim G 


4 11 
57-98 
9157.88 a” 


57-80 
57-75 
57-72 
1.006 

| 55*-43 
9.00 
49.3, 





5] 24.4 


42.1 


41.1 
39-9 
38.5 
36.9 
35.2 


33-4 
31.6 


28.1 
26.5 


25.1 
23.8 
22.8 © 
21.9 
21.3 


20.9 
20.6 
20.5 
20.6 
20.8 


21.2 
21.6 
22.1 
22.6 
23.2 


23.8 


DARD ARDanAaA A HN wt mH PM AW 


25.0 


—0. 104 
31''.79 


xO OL 
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Mean Solar 
Date. 


Jan. 1.1 
II. 
21.1 
31.0 
Feb. 10.0 


20.0 
Mar. 1.0 
10.9 
20.9 


39.9 


Apr. 9.8 
19.8 
29.8 
May 9.8 
19.7 


29.7 
June 8.7 
18.7 
28.6 
July 8.6 


18.6 
28.5 
Aug. 7.5 
17-5 
27-5 


Sept. 6.4 
16.4 
26.4 


6.4 
16.3 


Oct. 


26.3 
Nov. 5.3 
15.2 
25.2 
Dec. 5.2 
15.2 
25.1 
35-1 





Sec 6, Tan 6 
Mean Place 


D’y a, Du a 
Dy dé, Dw J 
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f8 Cephei. 
Mag. 3.3 


Right 


Declina- 
Ascension. ti 


on N. 


e ¢ 


+70 10 


h m 
2I 2 


32.8 
30.3 °° 
27.5 ° 
24.4 37 
21.1 33 
6 33 
17.8 
14.7 37 
11.9 i 
a4 20 
4 
5-9 
5.0 ? 
4.8 7 
5.1 3 
6.1 7° 


16 
32.07 63 es 21 
12.3 75 
2 | 15.2 3 

18. 

5 35 
22.0 
37 
34.75 *°| 29.4 * 
33.1 x6 

6. 
39.7 35 
40.2 
5 | 43-5 3 
46.4 °? 
49.0 7° 


22 
3/512 1 
| 

52.9 

60 | 54.0 11 

| 54.6 

30.27 91 54.6 

29.68 ° 54.0 


wN 
i) 


32.10 


31.50 | 
30.88 —~ 


O 
6 
12 


29.13 ' 52.8 
28.64 49! sr. 17 
42 | 22 
28.22 7 | 48.9 
2.948  +2.774 
31°.801 = 27°'.33 
0.05 0.15 
+0. 3 -0.6 





Right 
ensi 


Asc on. 


ee ee | ee 9 | 


6.86 
7-95 
7-19 
7.28 
7-33 


7-34 
7-31 
7-24 | 
7-14 
7-03 ! 
6.91 ! 
6.78 
6.65 
6.53 
6.43 


6.35 
6.29 


6.26 


I.OIO 8 —O.145 
4°11 57''.53 
0.00 40.01 
+0.3 


+O.0I1 
—0.6 
(Reh eal 


Co fe mm iN OO 
wd 
fo) 


27.88 
27.80 
27.67 
27.51 
27-33 | 


| 
| 
27.13 | 
| 
| 


i) 
N 
wa 

On 


I 


26.92 
26.71 
26.50 
26.31 
26.14 | 
26.00 * 
25.90 

1.305 +0.840 
25°.274 64''.02 
0.0! 
40.3, 


—0.04 
O04 


13°.a40 


0.00 
49.3, 


m Solar 
Yate. 


lL I.I 
11.1 
21.1 
31.0 

>. 10.0 


20.0 
Yr. 1.0 
10.9 
20.9 


39-9 


or. 9.9 
19.8 
29.8 

ay 9.8 
19.7 


29.7 
me 8.7 
18.7 
28.6 


dy 8.6 


18.6 
28.6 
ug. 7-5 
17-§ 
27-5 


pt. 6.4 
16.4 
26.4 

tt. 6.4 
16.3 


26.3 
OV. 5.3 
15.3 
25.2 
°C. 5.2 
15.2 
25.1 
35-1 
6, Tan d 
im Place 


a, Dea 


5 Dod 
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AX Octantis. 
Mag. 5.4 


Declina- 


Right 
tion S. 


Ascension. 





h m ° , 
21 37 |—83 7 
8 
73) 46.8 
oes 
6. 
48 3 37 
32.6 
29.0 3° 
25.5 35 
22.2 33 
19.2 7 
16.5 
14.2 tp 
12.3 0° 
10.9 °° 
39-31 o1| 10.0 2 


41.35 | 9.7 
43-34 139 9.8 
45.23 9110.5 7 
46.97 tsa 11.7 6 
48.51 132 13.3 


20 

49.83 15.3 
50.88 795) 17.7 * 
51.63 795] 20.3 ? 
42) 93.1 78 
9} 26.0 79 
25 29 

28.9 


25.88 
25.16 
24.73 
24.61 
24-79 


25.27 
26.03 7° 
27.06 '° 
28.33 tad 
29.81 167 
31.48 

33-30 °° 
35.24 °94 
37.26 202 


205 


2 


I 


52.05 
52.14 


51.89 
51.32 27] 31.7 28 
50.44 88 2 25 
49.30 '4] 36.4 2? 
47-94 13° 38.1 17 

153 12 


46.41 39.3 
162 
325133 
41.50 153] 39.3 6 
‘s 152|59~ 12 

39.98 136 38.1 


18 
38.62 ; 36.3 


5 23 
37-47 *75] 34.0 
36.57 9°| 31.2 78 


6 


~—8.294 
28''.51 


+0.45 
-0.6 


8.354 
31°.844 


+0.3 


30 


, | 54-05 


€ Pegasi. 
Mag. 2.5 


Declina- 


Right 
tion N. 


Ascension. 





h m | ° 


21 39 I+ 928 


8 
59-37 3 
59-34 5 
59-34 3 
59:37 & 
59-43 
50.52 
50.64 
99:79 
50.98 
51.20 


51.44 
51.71 
52.00 
52.31 
52.63 


52-95 
53.26 
53-55 
53-83 
54.08 


54.30 
54.48 
54.61 
54-70 ; 
54-75 


54-76 
54-73 
54.66 7 
54.56 
54-45 


54-32 
54.18 


31.2 
31.8 
32.2 


32.3 
32.2 
31.8 
31.3 
30.5 


10 9 
53-72 29.6 
53-65 7| 28.5 77 
53.61 *| 27.3 7? 


1.014 
§1°.822 


= 
N 
con ff 


53-93 
53.82 


+0.166 
15''.89 
—O.01 
-—0.6 
[Eph 12] 


0.00 
40.03 






11 Cephei. 
Mag. 4.8 
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Declina- 
Ascension. 


tion N. 





h m ° ’ 


21 40 _ 54 
: i" 
33-95 


33-54 41 | 26.0 74 
33.22 37 


3 
37-45 
36.82 3 
36.20 58 
35.62 
35.09 2 
34.63 . 
3-057 
38°.174 
—0.04 
+0.3 


+2.889 
21''.77 


8114.40 
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O Capricorni. 
Mag. 3.0 

| Declina- 

tion S. 


Right 
Ascension 











-| 
_! 
| 
h m | o ' 
21 42 j—16 31 


8 
9.80 
9.78 
9-79 
9.83 
9.90 | 


10.01 

10.14 73 
10.31 77 
10.51 7° 


2 
10.74 i 


10.99 | 
11.27 


11.58 3° 

11.90 

12.23 39 
33 


49.7 
49.8 
49-7 
49-5 
49.1 


48.5 
47.8 7 
46.9 9 
45.8 
44.6 


43-2 
41.6 


40.0 
38.2 


36.5 


34.8 
33.2 
31.7 
30.3 
29.2 


=~ Sf -& WN 
Ort Ym mH 


12.56 

12.89 33 
13.21 3? 
13.51 7 
13.78 24 


14.02 
14.22 "6 
14.38 _ 
14.49 
14.55 
14.57 
14.55 
14.49 


28.2 
27.5 
27.0 
26.7 
; 26.7 


NOWWS 


26.9 
27.2 
27.7 
28.2 
28.8 


29-5 
30.1 
30.7 
31.2 
31.6 


31.9 
32.1 
3 | 32.2 


14.28 *? 
4 13 


14.15 
14.02 7 
13.88 *4 
13.76 *? 
13.65 9 


13.56 
13.50 
13-47 


1.043 


Oran Anan Nana we 


—0.296 


11.127 37'':46 


0.00 
+0. 


+0.02 
OH 
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7° Cygni. 
Mag. 4.3 





Mean Solar 
ate. 






Declina- 


Right 
tion N. 


Ascension. 





h m | 
21 43 |+48 53 


30.24 | 71.0 
30.10 '4| 68.7 73 


9/ 66.1 7° 
63.3 28 
28 


I 
60.5 29 


57.6 
54.9 27 


7] «2 4 
23 57°35 20 


Jan. 1.1 
II. 
21.1 
31.0 
Feb. 10.0 


































20.0 

1.0 
10.9 
20.9 


39-9 


Apr. 9.9 
19.8 
29.8 
May 9.8 
19.7 


29.7 
June 8.7 
18.7 
28.6 
July 8.6 


18.6 
28.6 
Aug. 7.5 
17-5 
27-5 


Sept. 6.4 
16.4 
26.4 

6.4 
16.3 


Mar. 


Oct. 


26.3 
Nov. 5.3 
15.3 
25.2 
Dec. 5.2 


15.2 
25.1 





1.521 +1.146 
__32°.467  67"'.44 


Mean Place 
D’y a, Dw a 
Dy d Dw J 





—0.06 
—0.6 


-—0.02 
+0. 3 


Ascension. 


h m 


21 4 


8 
28.67 
28.65 7 
28.66 
28.69 > 


28.75 ; 


28.85 
28.98 13! v0.1 
29.14 1° 
29.33 °? | 68.4 
29.55 > 
29.80 
30.07 
30.37 3° 
30.68 37 
31.01 98 
33 


31.34 

31.67 33 
31.98 37 
32.28 3° 
32.56 - 


32.80 
33.00 7° 
33.16 1°| 48.6 
9133.27 77 
33-34 


33-36 
33-34 
33-29 
33.21 tI 
33-10 | | 49-5 


32.98 
32.85 *3 
32.72 7 
32.60 
32.49 9 52.2 
32.40 
32.34 
32.30 


}/! Capricorni. 
Mag. 5.2 


Declina- 


Right 
tion S. 





—13 57 


71.3 
1714 

71.5 
71.4 
°. 71.1 


70.7 





I 
I 
I 
3 
4 
6 
8 
69. 
293g 
2 


I 
13 
65.9 
?7 | 64.4 - 
62.7 ; 
61.0 77 
59-3 1s 
57-5 
55-7 


54-1 
52.6 79 


51.3 73 
| 50.2 
49.3 


67.2 


9 
7 
48.2 4 
7 2 
, 48.0 5 
48.0 
? | 48.2 
48.5 
49.0 


50.1 
59-7 
51.2 
12 51.7 
52.6 
52:9 
"1532 


—0.248 


6 


wb Ww > nanan oO Om nS Ww 


1.031 


29°.976 59''.64 


+0.01 
{Eph 12\ 


0.00 
+0.3 





Y Gruis. 
Mag. 3.2 


































Declina- 


Right 
i tion S. 


Ascension. 


— 37 46 


h m 


21 4 


8 
34.86 


34.82 
34.82 
34.86 


34-93 


35-04 

1g 79 
30 38 19 21 
35.61 i 
35.87 7° | 46.6 2? 


36.16 33 
36.49 

36.84 35 | 40.3 7° 
37.21 97 
37-60 39 


39 14 
37-99 | 
38.38 99 | 34.1 7? 
38.75 37 
39.11 
39.43 2° | 32.3 


39-71 
39-95 °* 
40.14 °9 
40.28 74 
40.36 8 12 


2 13 
40.38 

40.35 3 
40.28 7 


40.17 
40.02 *9 


62.3 
61.2 


1.74 


1.74 
1.78 


~VIh Oh 
wr 
oo 
1o,| 
| | 
wa 


I 
1.85 
1.96 TI 
2.11 79 
2.29 
2.51 


2.76 
3.04 
3-35 3 
3.67 3 
4.00 33 


4.33 

4.66 °s 
4.97 3 
5.26 79° 
5.52 


5-74 

5-93 °? 
6.07 *4 
6.16 9 
6.21 3! 


6.21 . 
6.17 4 | 55. 
6.09 8 

5-99 ! 
5.86 73; 


5-71 
5.56 +? 
5-40 
5.25 '° 
5.11 * | 59. 
4.99 


4.89 
4.81 


39.86 
39.68 
39-51 17 
39-34 15 45-5 
39.19 45-5 


39-07 
38.98 9 


38.92 








1.108 


1.265 0.775 +0.477 

36°.208 45''.32 3°.440 38''.84 

+0.01 +0.04 —O.01 0.03 
+03 —O.§ +0.3 -0.5 
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79 Draconis. é Indi. Pegasi. @ Aguarii. 
lean Solar Mag. 6.6 Mag. 4.7 Mag. 5.7 Mag. 3.2 
Date. —_ 
Right Declina- Right Declina- Declina- Declina- 
Ascension. | tion N. [| Ascension. | _ tion S. tion N. | Ascension. | tion S. 
> h m 7 m ._ m 
+7316] 21 56 |—57 8] 21 56 |+1241 
id 8 ” 8 ” 

im. I.1 36.52 73.1 46.69 
11.1 36.42 7°} 71.3 19] 46.64 3 
21.1 36.38 4] 69.1 77] 46.62 ; 
31.1 36.40 3 66.7 oy 46.63 ; 

‘b. 10.0 36.48 13 64.0 8 46.67 , 

a. Po 2) 36.81 2°| 58.4 29) 40.85 ° ; 
10.9 37.06 *9| 55.5 79] 46.99 *4 3 
20.9 37.36 x 52.6 .s ; a 
30.9 37-72 1, 49.8 23 

Dr. 9.9 38.12° | 47.2 . 

19.8 38.57 1 44.8 74 15.78 7° 
29.8 39.05 4° | 42.6 77 16.07 79 

ry 9.8 39.56 - 40.7 - 16.37 ” 
19.8 40.09 34 39.2 ° 68 
29.7 40.63 38.1 

ne 8.7 41.17 941 37.4 7 , 

18.7 41.69 971 37.1 3 17.63 37 
28.6 42.18 49| 37.2 ? ; 

ly 8.6 42.64 37.8 e 18.19 
18.6 43.04 38.8 . 

28.6 43.38 34 | 40.2 ™4 18.63 - 

Ig. 7-5 43-65 27 | 41.9 *7 79° 
17.5 43-85 *° | 43.9 °° - 
27. . 6. 

7-5 43-97 3 40.0 23 3 

pt. 6.5 44.00 48.3 
16.4 43.96 *]| 50.6 73 , 
26.4 43.86 *°| 52.8 7? 4 

t. 6.4 43.69 *7| 54.9 7° 7 
16.3 43-47 i 56.8 te * 
26.3 43.22 58.3 

V. 5.3 42.95 *7 | 59.4 1 - 
15.3 42.67 7° | 60.0 
25.2 42.39 60.2 : i 

'C. 5.2 42.14 7° 60.0 3 9 
15.2 41.92 59.2 . 

25.2 41.74 78 | 58.0 7 18.04 7 
35.1 41.62 77! 56.4 * 17.99 9° 

j, Tan d 3-474  +3-327 1.843 —1.549 1.025 +0.226 1.000 

n Place | 45°.652 68''.97 38°.054 52''.83 48°.105 52'’.69 15°.885 

a, Dwa —0.05 —0.19 +0.02 +0.09 0.00 —9.01 9.99 

, Dw J 40.3 0.5 +0. 3 0.5 +0.3 —O.5 +9. 

[Eph x2] 
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Mean Solar 


ee ee 


Jan. 1.1 
11.1 
21.1 


31.1 
Feb. 10.0 


20.0 

1.0 
10.9 
20.9 


39-9 


Apr. 9.9 
19.8 
29.8 
May 9.8 
19.8 


29.7 
June 8.7 
18.7 
28.6 
July 8.6 


18.6 
28.6 
Aug. 7.5 
17-5 
27-5 
Sept. 6.5 
16.4 
26.4 


6.4 
16.3 


Mar. 


Oct. 


26.3 

Nov. 5.3 

15-3 

25.2 

Dec. 5.2 

15.2 

25.2 

35.1 

Sec 6, Tan d 

Mean Place 

D’ya, Dea 
Dy 4, Do J 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 











t Aquarii. t Pegasi. 
Mag. 4.4 Mag. 4.0 
Right | Dectina- | Right | Declina- | Right | Declina- | Right | Dect 
Ascension. | _ tion S. Ascension. | tion N. [ Ascension. | tion S. Ascension. | tical 
h m ° h m | ° , hm; ° 
22 I |—1417' 22 2 +62 21 22 2 +24 
8 " l 8 | oo” s . 
39.92 4 60.8 3417/97 38 28.8 1 53-28 | 52.8 
39.88 *)61.0 ©|16.79 7" | 26.7 7 53-21 7151.2 
39.87 ; 61.0 °] 16.57 *7 | 24.1 * 53-17 + 49-4 
39.90 ° | 60.9 16.41 21.2 79 53-16 1474 
39.95 3 60.6 ; 16.33 o| 1 a 53-18 614555 
40.03 60.2 6 16.33 | 15.1 53-24 143-7 
40.14 7 | 59.6 °]16.42 9 : 12.0 3! 53-34 °° 42.0 
40.28 4 58.7 2 16.59 a 9.2 * 53-47 *3 | 40.6 
40.46 2 | 57-7 1 | 16.84 a 6.7 * 53-64 *7 | 39.5 
40.67 24 | 56.4 14 17.17 39 4.6 7 §3.84 24/5 
40.91 55.0 17.56 2.9 54.08 38.5 
41.18 77| 53.5 "5118.01 45] 1.8 77 54.36 7°! 38.6 ! 
41.47 °° 51.8 - 18.51 *” 1.4 ‘ 54.66 3°| 39.2 § 
41.78 a2 §0.0 1 | 19.03 ° 15 7 54.97 3! [49.3 3 
42.10 33 48.2 8 19.56 2.2 13 55-30 34 At? " 
42.43 46.4 20.10 3.5 55-64 | 43.5 
42.76 33 | 44.6 18] 20.62 57] 5.3 18 55-97 33 | 45.67 
43.08 - 42.9 a 21.11 49! 7.6 3 56.29 37 | 48.0% 
43-39 ° 41.4 a 21.55 so 10.4 7 56.59 | 50.6 | 
43.67 ~ | 40.0 *] 21.94 “7 | 13.5 56.86 53-3 - 
25 12 2 33 ON A 
| 
43.92 . 38.8 22.26 '16.8 57-10 !|56.0. 
44.13 711 37.9 2}22.51 75! 20.4 3° 57-30 7°: 58.77 
44.30 17, 37.3 2 [22.69 0° 24.1 97 57-45 .> | 61.4 
44.43 ; ' 36.8 ° 22.79 °° ! 27.8 %7 57-56 6 | O49, 
44.51 , 36-6 5 | 22-82 6 | 3t-4 "6 46.20 57-62 2 | 06-4 4 
44.55  , 36.6 , | 22-75 | 35.0 46.24 57-64 | 68.6 
44.54 *-36.8 7] 22.61 | 38.3 23 | 46.22 ; 57.62 71| 70.5" 
44.50 +! 37.2 ; 22.41 16 4t-4 1 46.14 ao 57-56 0 1722 i, 
44-42 101327 . 22.15 31 442 "4 46.01 16 | 57-47 | 1 73:6 , 
44.32 10'38.3 ¢ [21-84 3) 46.6 171 45.85 1° 57-35 1074 
44.20 ‘38.9 21.49 . 48.5 45-66 16.1 57.21 75-4 
44.08 - 130.5 : 21.11 3". 50.0 1745.45 . 117.2"! [57.07 '4 75.8 ' 
43.95 3140.1 (| 20.71 1°’ 50.9 ° 45-23 1 /17-9 1156.92 1! 75.9 
43.83 | 40.7 5 20.31 40 51.2 , | 45-22 19 18.2 , 56.77 9 | 75-6 
43-72 ©) 41.2 2119.91 5.51.0 5 44.83 7 18.2 ; 56.63 4175.0 0 
43.63 . 41:6 19.53 | §0.2 44.66 117.8 56.51 74.0 
43.55 5 at9 ° 19.18 . 48.9 : 44.52 me 16.9 2 56.40 - 72.73 
43.50? 42.1 18.88 *° : 47.0 9) 44-42 (15.7 ©" | 56.32 ~ | 71.2 9 
1.032 0.255 2.156 +1.909 1.477 1.087 1.103  +0.465 
Ath149 497.28 | 20%.008 21-61 | 41".500 15-97 | 54°.820  53°.64 
0.00 +0.01 0.02 —O.11 +0.01 +0.06 -0O.01 —0.03 
+0.3 -0.5 +0.3 -0.5 +0.3 -0.5 +0.3 ~0.5 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
































{ 
Right Declina- Right Declina- 
Ascension. tion N Ascension. | tion N. 


Right Declina- 
Ascension. tion N. 








h m ° o h m e e ° e 
22 6 |+3244] 22 7 (+5745 +71 54 
8 " ” ” 
3.02 47.2 36.0 1 





44.88 '3| 61.6 ‘0 28.6 a 
44 . - 30 25.5 32 
44.82 55 22.3 
8 29 3 
44.90 15 52.7 73 19-1 30 
45.05 >| 49-9 24 16.1 5. 
45-27 29 47-5 OG 13.3 23 
45.56 34 45-5 6 11.0 19 
45-90 43-9 9.1 
46.30 71 | 42.9 © 77°53 
46.74 46/425 3 6.9 | 
47.20 48 42.7 7 6.8 ; 
47.68 48 |43°4 4, 7-300 
48.16 7 8.3 
48.63 ae 46.6 3 9.9 ° 
49.08 ht 48.9 27 12.0 |. 
138 5809 3] 980 3] 188 
6.8 6 6. 3 *° ae 
.89 46.5 50.1 58.0 20.8 
7.09 70 | 49.5 3°] 50.41 75 | 61.5 35 24.4 3° 
7.25 52.5 2° 150.58 *7 | 65.1 3 28.1 37 
7.36 *' 155.4 791 50.69 77 | 68.8 37 31.9 3° 
7.42 °|58.2 8150.73 4} 72.4 3 35.7 38 
I 60.8 26 3 34 37 
7-43 O. 59.70 75: 39-4 
7.40 °%163.1 73150.60 1°} 79.1 33 42.9 39 
7.33 a 65.2 . 50.45 ° 82.1 °° 46.2 3s 
7.23 0° 66.9 a 50.24 84.8 5 49.3 7 
me - 3149-99 29 vn ; 52.0 7 
-95 9-4 49.70 9.0 54-2 
6.78 17|70.0 ©} 49.39 3! | 90.4 14 6.0 18 
; 5 
6.61 "7 | 70.3 3149.06 33/91.3 9 57.2 *? 
17 2 33 3 6 
6.44 16| 20% & 48.73 ° 91.6 57.8 
6.28 - 69.5 0 48.40 © O14 & 57.8 
6.13 68.5 48.09 90.6 57-3 
° 6.00 3 67.2 - 47.80 ne 89.2 - 56.2 8 
5-90 65.6 "147.54 ~ | 87.4 54-4 
1.189  +0.643 1.875 +1.586 +3.061 
4°.683  45''.83 47°.975 62''.13 27''.07 
-0.01 —0.04 —0.02 —0.09 . 0.18 
+0.3 0.5 +0.4 —O.5 SS 


[Enh 12) 
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FOR THE UPPER TRANSIT AT WASHINGTON. 









@ Aquarii. @ Tucane. y Aquarii. 81 Pegasi. 




















Mean Solar Mag. 4.3 Mag. 2.9 Mag. 4.0 
Date. 

Right Declina- Right Declina- Right Declina- 

Ascension. |_ tion S. Ascension. |_ tion S. Ascension. |_ tion S. 

h m o h m ° h m > h m oe 
22 12 |— 813] 22 12 |—6041] 22 17 |— 149] 22 17 |+I! 
8 ” s 8 ” 8 . 
10.26 28.2 27.39 75.4 5.48 59.5 9.88 37.2 
10.22 428.6 427.23 1°} 73.5 19] 5.43 5160.2 7] 9.82 °| 361 
10.20 7|29.0 4] 27.13 7°) 71.1 74] 5.41 7/608 ©} 9.79 3| 348 
10.21 ; 29.2 . 27.09 4 68.5 io 5.41 3 61.4 9-78 *| 335 
10.25 6 | 29-3 [27-12 | 65.6 30 5-44 & 61.8 3 9.80 5 32.5 
10.31 29.2 27.22 62.6 .50 62.1 9.85 31.2 
10.41 1°} 28.9 3] 27.38 79] 59.5 37] 5.59 9|62.2 "1 9.94 21303 
10.54 *3| 28.4 [27.60 77 | 56.3 371 5.71 6 62.1 "110.06 *?| 296 
10.71 *7 | 27.7 7 87 161.7 *thr0.21 "| 29.2 
10.90 *? | 26.7 *° 6 


60.2 10.61 | 29.4 





















19 1g! 
.06 0 61.1 9 10.40 | | 29.1 
. 2 
11.38 79 | 24.1 14] 29.07 45 | 44.5 771 6.53 751 59.1 "11.10.86 75 | 30.0 
11.66 7° | 22.6 '5] 29.56 49 | 42.1 241 6.80 77] 57.7 4111.14 73) 309 
30 I 21 re] 16 re) 
11.96 © 20.9 1? 30.09 93 | 40.0 13] 7-10 st 56.1 121 11-44 32.2 
12.28 19.0 0.6 8.2 41 . Il. 8 
: 32 9 19 3 45 i 13 7-4 32 54:3 19 m3 33 
12.60 17.1 31.21 36.9 7.73 52.4 12. 35-7 
12.93 99) 15.2 31.78 971 36.0 9] 8.05 3 50.4 _ 12.40 3 377 
13.25 °° | 13-3 171 32-33 °° | 35-5 9} 8.36 2048.4 20] 12.71 201399, 
13.55 2211.6 17) 32.86 0 35-5 | 8.66 ° 46.4 79 | 13°o eer oe 
13.8 10.0 .36 6.0 8. . 13.29 ~- | 44.6 
ee 1s 44/2 9 94 14/445 |, 3:29 ,,'4°,, 
14.0 | 8.5 33.80 __ | 36.9 9.19 42.8 13.53 | 46.9 
14.29 * 7.2 34.17 a 38.3 a 9.41 - 41.2 7 13.74 mare 
14.47 13 6.2 ' 34.48 | 400 5 9.59 39.8 * | 13-91 | 51.2) 
14.60 5 5-4 634-70 1 | 42.0 2 | 9.72 5 38.6 ” 14.04 3 531 iH 
14.6 8 8 , 8 6 . : 54. 
4.69 | 4 4] 344 544-2 2,4 9-81 6137-6 gp t4t2 549, 
14.74 4.4 34.89 46.5 9.86 36.8 14.16 | 56.4 
14.74 © | 4.3 5134-85 7) 48.9 21] 9.86 7 | 36.3 5) 14.16 ° 157-70 
14-71 7 | 43. 5434-74 15/513 73 9.83 *| 36.0 ° 4.13 7 | S8b 
14.04 4-5 34:55 53:5 | 9-77 35-9 14. 59 
; 9 3 24 19 8 I 9 : 
14.55 ¢ 4.8 ; 34.31 29 55-4 6 9.69 0 36.0 1113-97 ° [oo 
3414-45 | 5.3 ; 34.02 | 57-0 19-59 |, 36.2 13.86 12 (Oot 
Nov. 5.3] 14.33 17] 5.8 5133.70 37| 58.3 73] 9.47 17] 36.5 3413.74 171605 
2 5 33 8 12 5 12 
15.3] 14.21 - 6.3 6 | 33-37 33 59-1 149-35 1 37.0 : 13.62 2 | 604 
» 25.2 14-09 6.9 5 | 33-04 32 | 59-3 ; 9.24 | |37-5 2] 13-50 7; 1 60.0 
CC. 5.2 113-98 0) 7-5 |3?-72 52/590 ©] 9-13 1, 38.1 (13-38 |. 59-4 
15.2 | 13.89 8.0 32.44 58.3 9.03 38.7 13.27 | 58.6 
8 2 
25.2] 13.81 : 8.5 : 32.20 4 57.1 0 8.95 , 39.4 1113.18 9 57.6 | 
35.1 13.76 9.0 32.00 ~ | 55.4 ‘| 8.89 40.1 713.11 7] 56.5 
Sec 6, Tand I.OIO —O.145 2.043 —1.782 1.001  -0.032 1.022 +0.20 
Mean Place 11™.459 18.41 _ 28°.819 54/31 | 6".690 51''.62 11.196 41/'.14 
D’ya, Dua 0.00 +0.01 +0.02 +O.11 0.00 0.00 0.00 -0.01 
Dy J, Du J +0.4 0.5 +0.4 0.5 +0.4 0.4 +0.4 ~0.4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


8 Lacerts. 
Mag. 4.6 


ar 


Right 
Ascension, 


Declina- 
tion N. 


h m e e 


22 20 |+51 46 


8 
3-69 
3-50 © 
3-35 
3-24 
3-19 


3-19 
3-25 
3-37 
3-56 
3.80 


4.10 
4.44 
4.82 
5-23 
5.66 


6.10 
6.53 
6.94 
7-32 
7.66 


7.96 
8.21 
8.40 
8.53 





Roda hhRRD ANDADA ADYUYNAY BWDDWOO 00000 OH HHDN 


aor 


"e818 









Right 
Ascension. 


Declina- 


Right 
tion N. 





° s 


h m bh 


22 20 |+ 055 


8 
58.39 
58.34 
58.31 


8 
45-76 
45-71 
45-68 
45.68 


45.71 


45-76 
45.84 
45-96 
46.11 
46.29 


46.51 
46.76 
47.03 77 
47-32 
47-63 


47-95 
48.27 
48.59 
48.89 
49.17 


49.42 
49.63 
49.81 
49.95 
§0.04. 


50.09 
50.10 
50.07 
50.01 


49.93 | 
49.83 


Il 
49.72 
49.60 ** 


49.49 | 
49.38 | 


49.28 
49.20 
49.13 


42.7 
41.9 
41.2 
40.5 
39-9 


39-4 
39.1 
39.1 
39-3 
39.8 


40.6 
41.6 
42.9 
44.5 
46.2 


om”mn Oo Ww mM ANI ST 0 


48.1 
50.1 
§2.2 


54-2 
56.2 


58.1 


59.8 
61.4 


62.8 
63.9 
64.8 
65.5 
66.0 
66.2 
66.3 


66.2 
65.9 
65.5 
65.0 


64.4 
63.7 


8 
46*.972 


0.4 
(Eph 12) 


Ascension. 


m 
22 25 





Declina- 


tion S. 


Right 
Ascension. 











































h m 
22 27 


N 


8 
37.82 
37.64 *8 
37-50 ** 
37-39 °¢ 
37°33 


37-33, 
37-38 


mw ON wom OWN WwW 


o | 44:4 27 


8 34 
3 58.0 
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Declina- 
tion N. 


ee Ee | RR | er 


° e 


+49 49 


53-7 
51.9 18 
49.6 °3 


25 
47.1 


41.7 
39.0 77 


I 36.5 25 


22 


34-3 


19 
2. 
3|o 44 


31.0 
30.0 ° 
29.6 + 


Oo 


°/29.8 ? 


30-5 7 


31.8 
33.6 7° 
35-8 
38.4 7 


29 
I. 
o|4 33, 


44.5 


5 | 47.8 33 


51.2 94 
54.6 34 


33 
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U Aquarii. 226 B. Cephei. 7 Aquarii. 10 Lacerte. 
Mean Solar Mag. 5.3 Mag. 5.7 Mag. 4.1 Mag. 49 . 
Date. ° _ 
Right Declina- Right Declina- Right Declina- Right . Dect 
i Ascension. toal 




















Ascension. tion S. Ascension. tion N. Ascension. tion S. 


en 








h m ° , h m h m > ' 


° , h m . 
22 29 |—21 9] 22 30 +75 46 22 30 |— 034] 22 35 \+38Y 


8 ” s 8 ” s 
Jan. 1.2] 51.82 47.1 39.00 33.2 48.94 24.0 17.01 354 
11.1 151.76 © 47.0 1] 38.30 7°] 31.5 174 48.88 °log.7 7116.88 13] 337" 
3 3 60 22 3 6 10 
21.0 951.73 * 46.7 37-70, | 29-3 5 48.85 | 25-3 6 16.78 | 31-7 - 
31-1] 51.72 ° | 46.2 ° 37.22 34 | 207 0 48.84 1 | 25.9 ; 16.71 1 {295 
Feb. 10.1 | 51.74 2 | 45-4 5 36.88 $4 | 23.7 . 48.85 : 26.4 ° 16.67 4/2728 
20.0 | 51.80 g {44-5 ,, 36.70 ; 20.6 ; 48.90 26.8 16.68 24.9 
Mar. 1.0]51.88 ~| 43.4 7°136.68 7/17.5 3'148.97 ; 27.0 7116.73 >| 22.7 


16.83 *° | 20.6% 
16.97 **/| 18.8" 
17.16 17.3 


17.40 16.3 
17.68 7°} 15,7 


2 
12 13 15 31 I 1 
11.0] §2.00 . 6.8 . . 

5 rg | 42-2 5430-83 47 | 14-4 3 49.08 3 
20.9 [52.15 9 40.6 37.14 46 11.5 76 | 49-22 | 26.6 5 
30.9 | 52.34 |? | 39.0 |, | 37.60 8.9 3 

| 
| 


6.7 49.61 25.2 


22 oT 21 
Apr. 9.9152.56 | 137.2 38.20 
26 72) 5.0 771 49.85 i 24.1 

















. 3 | 
29.8 | 53.10 | 33.3 . 39.73 88 3.9 TI so.11 : 22.7 6 17.99 3" 115.6 | 
May 9.8] 53.41 2) | 31.3 7° 1 40.61 4 5150.40 79} art 18.33 94] 16.1 3 
19.8 | 53.74 99 | 29.3 7°] 41.52 97 | 3.4 ©} 50.71 37] 19.3 18} 18.69 3°| 17.0 § 
3 08 34 20 93 7 2 ! 19 37 
29.8 | 54. 27.3 42.45 4.1 51.03 17.4 19.06 184 
8 
June 8.7 | 54.42 u 25.5 a 43-36 97! 5.4 13 151.35 3° | 15.4 °° 119.43 36 20.3 
18.7 | 54.76 <* | 23.8 | 4422 9) 7:2 5 51.67 5 ts IG] 19-79 | 22.5 - 
28.7 155.08 3° | 22.4 ‘4145.02 °°, 9.5 73} 51.97 9°: 11.4 7°] 20.13 34! 25.0', 
July 8.6} 55.39 i 21.2 _ 45.72 re 12.2 io 52.26 ° 9.4 - 20.45 5. | 27.8 
1 0 - 26 I 28. q 
18.6]55.67 | 20.2 46.32 = '15.3 52.52 7.6 | 30. 
28.6] 55.91 “+: 19.5 1146.80 481 185 “ 52.74 77. 5.9 1? | 20.97 74 | 33-9 
Aug. 7.6[56.12 “6 19.1 ‘ 7.15 ° 22.3 % 52.93 0 4.4 1321.16 79) 37.07, 
17.5] 56.28 ©” 19.0 147.37 “2: 26.1 2 53.08 ° 3.1 SPar.3r TS | 40.1 5 
2700 11 9: 3 
27.5 | 56.39 . 19.2 1 47-45 5129.9 33 53.18 6' 20 2] 21-40 5 43! , 
sept. 6.5] 56.46 — 19.6 6147-39 30 33.7 - 53-24 |! 1.2 146.0 ¥ 
16.4156.48 © (20.2 147.19 - 137.4 ° 53.26 ' 0.6 o | 48.7 ? 
26.4 1 56.46 - 20.9 7146.87 4 40.9 : 53.2 5 ' 0.2 4 ; | 51.2 
Oct. 6.4 | 56.41 3 21.8 5 46 43 cei tt? [5753-19 2 0.0 © i | 53-4 1 
. 6. 22.7 5 ~s .2 12 / - . 
16.4 156.33 22.7 OY45-88 62 47-2 36] 5312 5 0.0 | rq as 
; 26.3 | 56.22 7 23.6 5 45.23 49.8 +2 | 53-93 1 (OF ; 6 | 56.7 4 
Nov. 5.3 56.10 - 24.5 3 44 SI a $2.0 6 52.92 1 Ot : 71978 F 
15-3]55.97 ~ 25.30 $43-72 2) 53-0 752-51 0.9 * 1158-4 , 
25.3155.84 (3 26.0 “} 42.90 2° 54.6 —]52.69 -~ 1.4 9 13 1 58.6 
Dee. 5.2)55.72 17 26.5 5] 42.06 8+ 55.1 *P52.581' 20 © 1B gy? 
as © | 4 83 °° a 10 7 1? "6 
15.2 155.61 26.9 | 41.2 55.0 ([52.48 _ 9 27 | 57.8 
25.2]55.52 2 27.1 3]4o43 2 542 {[5240 7 a4 7[20.04 76/567" 
_ _S8-EY S545 6 27-1 "139-69 7 52.9 "15233 "4-1 ‘} 19.90 "41 55.2 
See &, Tan é 1.072 -0.387 4.069 3-945 1.000 —-O.010 +0.798 
Mean Place | s2*.874 33.92, | 437.907 770-70 J 50°08) 160".79 [ 18*.659 31.02 
Y's Q, Dy « 0.00 +0.02 0.04 -O.24 0.00 0.00 -0.05 
Dy di Dy “ng —O.$ +0.4 0.4 70.4 0.4 *0.4 0.4 


[Eph 12} 


—a 


Mean Solar 
Date. 


I 





> 


; Jan. 1.2 
II.1 
21.1 


31.1 
Feb. 10.1 


20.0 
“Mar. 1.0 
11.0 
20.9 


30-9 


Apr. 9.9 
19.9 
29.8 
May 9.8 
19.8 


29.8 
June 8.7 
18.7 
28.7 
July 8.6 


18.6 
28.6 
Aug. 7.6 
17.5 
27-5 


Sept. 6.5 
16.5 
26.4 
Oct. 6.4 
16.4 


26.3 
Nov. 5.3 
15.3 
25.3 
Dec. 5.2 


15.2 
25.2 
35.2 


Sec J, Tan d 
Mean Place 





D’y a, Dw @ 


Dy 4d, Ded 
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€ Piscis Australis. 
Mag. 4.2 


Right 
Ascension. 


Declina- 
tion S, 


C 


Pegasi. 


Mag. 3.6 


Right 


Ascenaion. 





Declina- 
tion N. 


B 


Octantis. 


Mag. 4.3 


Right 
Ascension. 


Declina- 
tion S. 


473 


fB a@ruis. 
Mag. 2.2 


Right 
Ascension. 


Declina- 
tion S. 


ee eee eee eee 


aS 
On 
Cod 
Le) 
mm Nh A 


81.6 
8 80.1 
78.4 
76.5 
74.6 


72.5 
70.3 
29) 68.1 
7 | 66.0 7! 


63. 
5 3-9 


61.9 
60.1 
58.5 
57-2 
32 

20 56.2 


55.0 ; 
7 | 55-3 

3 | 55:8 ° 
56.5 
57:°5 
58.6 
59-7 


62.1 
63.2 


13 
, | 85:3 





h m 


22 3 


8 
3.16 
3-09 
3-05 
3-03 
3-03 


3.06 
3.12 
3.22 
3.36 
3-53 


3-73 
3-97 
4.23 
4.52 
4.83 


§-1§ 
5-47 
5-79 
6.10 
6.38 


6.64 
6.87 
7.06 
7.21 


7-30 


7°37 
7°39 
7.38 
7-34 
7-27 
7-17 
7.06 


6.95 
6.83 


6.72 
6.61 
6.52 
6.44 


1.017 
4°.368 


0.00 


+0.4 


+1022 


” 


14.4 


37-0 


9 36.3 
8 35-4 1 
| 34-4 

+0.183 
17''.98 
-0.01 
0.4 
[Eph 12] 


Oo 
N 
wn 
0 wo NO & = O @ ON Oo 


3.01 
3-65 
4.51 


5:57 
6. 


Bo 123 


8.18 
9.68 
11.28 


12.93 
14.61 
16.27 
17.87 
19.37 


20.73 
21.91 
22.87 
23.58 
24.03 


24.19 
24.07 
23.67 
23.01 
22.12 


21.03 
19.78 
18.43 
17.03 
15.64 
14.31 


13.09 
12.02 


7.048 
7°.388 36''.14 
+0.07 


+0.4 


106 


138 
150 
160 
165 


168 
166 2 
160 
150 

I 
136 


118 I 
9% 19.8 73 
71) 22.3 795 
45\ o5.1 28 
16 29 
2 28.0 29 
| 30.9 
40 29 
66) 33.8 26 
89 23 
109 38.7 | 9 
40.6 
| 42.0 "4 
140 2 
43.1 
133 10 
| 41.7 
- 40.1 ° 
’. 37-9 


125 


12 
I 





-6.977 


+0.44 
0.4 


+0.01 
+0.4 


39-4 
40.8 4 
41.9 2 
42.6 
42.9 3 
42.7 


5 
2.2 
4 10 


41.2 


—1.085 
42''.65 

+0.07 

“0.4 


474 


Mean Solar 
Date. 


Jan. 1.2 
II.I 
21.1 


31.1 
Feb. 10.1 


20.0 
Mar. 1.0 
11.0 
20.9 


39-9 


Apr. 9.9 
19.9 
29.8 
May 9.8 
19.8 


29.8 
June 8.7 
18.7 
28.7 
July 8.6 


18.6 
28.6 
Aug. 7.6 
17-5 
27°5 
Sept. 6.5 
16.5 
26.4 


6.4 
16.4 


Oct. 


26.3 
Nov. 5.3 
15.3 
25.3 
Dec. 5.2 


15.2 
25.2 


Sec 5, Tan d 
Mean Place 
D’ya, Dw a 

Dy J, Du 0) 


| 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


7) Pegasi. 
Mag. 3.1 


Right 
Ascension. 


Declina- 
tion N. 






X Pegasi. 
Mag. 4.1 


Right 


Right 
Ascension. 


Declina- 
i Ascension. 


tion N. 


€ Gruis. 
Mag. 3.7 


Declina- 
tion S. 


eT ee ee en, ee ee 


h m 
22 3 


Ss 


51.07 
50.97 *° 
50.89 8 
50.83 6 
50.81 : 


50.83 
50.88 ° 
50.97 |? 
51.10 *3 
51.28 18 
22 


51.50 
51.76 7° 
52.05 79 
52.36 3 
2.6 
92-99 35 


53-04 
53-39 ss 
53-73 

54.06 3 


54-36 


15 
54.49 7 
54-35 
54-22 


13 
II 


1.152 


§24.520 387.21 





—-G.0O I 
+0.4 


| 32.2 


30 | 
27 | 


° , 


+29 45 


40.4 
38.9 *° 
37.2 17 
35-3 2 


24.6 
24.4 
24.7 
25.4 
26.5 


28.0 
30.0 


34-7 
37-3 


63.8 ° 
63.5 3 
62.8 


61.7 73 
60.4 73 


+0.572 





—0.04 
0.3 




























hm lf ° 


22 42 |+23 5 


8 
16.12 
16.03 ° 
15.96 
5-9 4 

2 

2 
| 
| 


h m 


22 43 


8 
13.68 
13.54 \4 
13.44 Io 
13.38 ° 


13.36 


3 
13.39 
13.47 | 
13.61 "3 
13.79 | 
14.02 


14.31 
14.64 33 
15.01 97 
15.42 mn 
15.86 46 


16.32 

16.78 4° 
17.25 +7 
17.70 i. 
18.13 39 
18.52 

18.87 35 
19.16 79 
19.39 1° 
19.56 _ 


19.66 
19.69 3 
19.66 ° 
19.56 *° 
19.41 'S 
19 
19.22 
19.01 7? 
18.78 73 
18.54 74 
18.31 3 


18.09 


15.92 
15.90 


15.92 
15.97 > 
16.06 ? 
16.19 
16.36 


16.57 
16.81 
17.09 
17-39 
17.71 


18.04 
18.38 
18.71 
19.03 
19.32 7? 


19.59 
19.82 
20.02 
20.17 
20.27 


20.34 | 
20.36 ~ 
20.34 7 
20.29 ° 
20.21 8 

O 





20.11 


19.99 
19.86 
19.73 
19.60 


19.47 
19.36 go.I 


17 


1.616 


{Eph 12) 


rr 


17.89 *° | 47.4 
a 463 


145.643 47''.16 


— 51 46 


67.4 
66.0 '4 


II 





-1.270 


58.74 
58.65 
58.58 7 
1.031 
56°.061 


0.00 
+0.4 


9} 16.2 


37.1 
37:3 
37:3 
37.2 
36.9 


12.9 
11.8" 
11.0 
10.4 
10.1 


Oo fw CA 


10.1 
10.2 
10.6 
11.2 
11.8 


12.5 
13.3 
14.0 
14.7 
15.3 


15.8 


wn a~ =3 3 sR OP 


we & 


16.5 
—0.250 
26"'.17 


+0.02 
-0.3 























APPARENT PLACES OF STARS, 1912. 475 
FOR THE UPPER TRANSIT AT WASHINGTON. 
| 1 Cephei. X Aquarii. p Indi. 
Mean Solar Mag. 3.7 Mag. 3.8 Mag. 6.1 
Dat 
~ Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion N. | Ascension. tion S. Ascension. | _ tion S. 

h m o ' h m °° h mij» ° ° h m o ' 
~ 22 45 |+24 7] 22 46 |+65 43] 22 48 |— 8 2] 22 48 |—7032 
ry ” 8 ” s " 8 ” 

S Jan. 1.2 143.96 72.9 29.75 85.2 0.45 62.3 31.76 61.4 
11.1 143.86 1°] 71.6 '3] 29.37 38| 83.6 1° 0.38 7/62.7 4131.40 3°] 59.4 2° 
21.1 143-79 7| 70.0 1°} 29.04 33] 81.57"] 0.34 4163.0 3931.11 79] 57.0 74 
Z 31.1 143.74 >| 68.3 17] 28.77 77 79.0 °° 0.32 7|63.2 7130.90 7" | 54.1 79 
m Feb. 10.1 | 43.72 : 66.6 0 28.58 '9| 76.2 30 0.32 5 63.2 ° 30.79 " 50.9 i 
20.0 | 43.73 64.9 28.47 73.2 0.35 63.1 30.77 47-5 
Mar. 1.0143.78 5|63.4 '5[28.46 '| 70.23°f o41 °162.8 3130.85 3°] 44.0 35 
11.01 43.87 9 | 62.0 '*] 28.55 67.2 > 0.50 9/62.3 5431.03 '8| 40.4 3° 
be 21.0] 44.00 i 60.9 i 28.73 * 64.4° 0.63 - 61.5 . 31.30 27 | 36.8 3° 
30.9 ] 44.16 °° | 60.1 4 | 29-02 %6 61.9°° 0.79 6 60.5 - 31.67 a, 33.3 ss 
Apr. 9.9]44.37_ | 59-7 [29.36 | 59.9 | 0.98 _|59.2 [32.12 | 29.9 
19.9 | 44.61 74| 59.7 °f29.80 44| 58.3 7°) 1.21 73] 57.8 141 32.66 54 | 26.8 3! 
29.8 144.89 7° |60.1 4130.30 5°] 57.2 "E147 7°] 56.1 171 33.27 91 | 23.9 79 
May 9.8145.19 °° 61.0 2 30.85 95} 56.8 ‘ 1.76 ie 54.3 +? 133.94 °7 | 21.4 75 
19.8 | 45.51 3 62.2 7 31.44 °° 56.9 : 2.06 32 52.4 34.66 u 19.3 "7 
29.8 145.84 63.8 32.04 57.6 2.38 50.4 35.42 17.6 
June 8.7 | 46.18 34 | 65.7 19 | 32.64 58.8 °° 2.71 33 | 48.4 7°91 36.19 77 | 16.5 7? 
18.7 | 46.52 34 | 67.9 77] 33.22 60.6 *°1 3.03 37 | 46.4 7°14 36.96 77} 15.8 7 
28.7 | 46.84 5° | 70.3 °41 33.76 °4| 62.979] 3.35 3?) 44.5 191 37.71 75] 15.7 7 
July 8.7147.14 7 72.8 : 34.26 65.6 io 3.65 7 42.8 3 38.42 és 16.1 4 
18.6 1 47.41 75-5 34.70 68.7 3.92 41.2 39.07 17.0 
28.6 147.65 74| 78.2 77135.07 37 72.059 4.16 74] 39.8 '41 39.65 59] 18.4 14 
Aug. 7.6147.85 7°| 80.8 7°} 35.36 29] 75.65°] 4.37 7! | 38.6 '?1 40.14 49] 20.2 18 
17-5 | 48.00 {5 | 83.3 °5135.57 1) | 79-3371 4.53 ° 137-7 240.52 3 | 22.3 73 
27.5 148.11 1! | 85.7 i 35.69 ; 83.02) 4.65 "2 | 37.1 , 40.78 7°| 24.7 0 
Sept. 6.5 | 48.17 ; 88.0 50 | 35°73 86.7 5) 4:73 36.7 | 40-92 27-4 9 
16.5] 48.19 *| 90.0 *" | 35.68 90.32°} 4.77. 4136.5 7140.93 || 30.2 ? 
26.4448.18 "| 91.8 7°135.56 '7| 93.7349 4.77. °1 36.5 9140.83 1°] 32.9 77 
Oct. 6.4] 48.14 4 93.3 - 35.36 “6 96.9 °° 4.74 36.7. 7140.62 i. 35.5 2° 
16.4] 48.06 ~ | 94.6 ; 35-10 2 99.8 4.68 5 | 37-2 ; 40.30 a 37.9 4 
26.4147.96 195.5 134-77 __ |102.3, | 4.59 37-6 _]39.89 _ | 40.0 
Nov. 5.3 147.84 17196.1 °| 34.40 37 |104.4 6 4.49 1°] 38.1 5139.42 47| 41.6 1° 
15.3147.71 ™9| 96.4 3 34.00 *° |106.0 i” 4.38 - 38.7 ° 138.91 51 | 42.7 6 
25.31 47.58 - 96.4 | 33-57 *3 |107.0 5] 4:27 5, (|394 [38:38 °°] 43-3 5 
Dec. 5.2] 47.44 '*| 96.0 +] 33-12 2° |107-5 4.16 *°| 40.0 7137-85 43-3 ¢ 
15.2 | 47.32 95-3 32.68  |107.4 4.06 40.6 37.34 42.7 
25.2 147.20 17| 94.4 9132.25 43|106.6 31 3.97 %l4r.1 5136.87 47| 41.5 3? 
35-2 147.10 *°| 93.2 7131.84 4° |105.3 *3 Tan. . 
Sec J, Tan 6 1.096 +0.448 2.434 +2.219 
Mean Place J 45°.283 72’’.0o _32?.669 74 AT 
D’y 2, Dea 0.00 —0.03 —0.02 —0.14 . 
Dy 6, Du d +0.4 -0.3 +0.4 0.3 OY 


{Eph 12] 


476 


Mean Solar 
Date. 


Sec 6, Tan 6 

Mean Place 

D’y a, Dw @ 
Dy Jd Du J 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Aquarii. 








Mag. 3.5 
Right Declina- 
Ascension. tion S. 
h m ° 6 
22 49 |—1617 
57-92 || 32-1 | 
57.85 /| 32.2 
57.80 ° 32.1 , 
57.78 o| 31-9 | 
57-78 °|31.5 § 
57.81 6 | 30:9 
57.87 -|30.0 ? 
57.96 ?| 29.0 °° 
58.09 - 27.7 
58.26 50 26.3 7 
58.46 24.6 
58.69 73 | 22.8 18 
58.95 7” | 20.9 '9 
59.24 18.9 . 
59.55 33 16.8 xo 
59.88 14.8 
60.22 34 | 12.8 “ 
60.55 33 11.0 ° 
60.87 i. 9.2 s 
61.18 39 7.7 3 
61.47 6.5 
61.72 °5:. 5.5 7° 
61.93 7'| 4.7 ° 
62.10 °7| 4.3 4 
62.23 0 4.1 “ 
62.32 |; 4.2 
62.36 +) 4.5 3 
62.36 °}| 5.0 9 
62.33 >| 5.6 6 
62.26 7| 64 § 
9 8 
62.17 7.2 
62.07 '°| 8.0 8 
61.96 ''|} gg 8 
61.8417; 96 
61.72 '? |} 10.2 © 
II 5 
61.61 10.7 
61.52 2 | II.I 4 
odd Mirrg 7 
1.042 0.292 
_ 58°.875 20°58 
0.00 +0.02 
+0.4 0.3 





@ Piscis Australis. 


Mag. 1.3 


Right 


Ascension. 


49-34 ° 
49.69 
50.03 


59-34 
50.62 
50.85 
51.04 
51.19 


51.29 
51.33 
51.33 
51.29 
51.21 


51.11 
50.99 


50.85 ‘+ 


50.71 
50.58 


50.45 
50.33 


1.156 


_ 47-444 207.09 © 


0.00 
+O0.4 








Declina- 
tion S. 


0.579 


+0.04 
{Eph 12\ 





O Andromedzx. 
Mag. 3.6 


Right 


Ascension. 


50.54 
50.38 
50.25 


o.15 7° 
oe ; 68.8 73 


50.08 


50.06 
50.08 
50.15 
50.27 * 


50.44 77 


50.66 
50.92 7 
51.23 
51.57 


52.32 


3 
52.71 38 


53-99 


53-46 37 | 


g 16 


2 


7 
2 


2 


6 


31 
34 

I. 37 
51.94 


8 


9 


34 
53.80 1 
_ | 69.4 


54.11 
54.38 * 
54.60 ~ 
54-78 | 
54-91 


54.98 


/ 
2 


8 | 


3 
7 


Declina- 
tion N. 


+41 50] 22 § 


76.6 
75.1 19 
73.2 °9 


21 


71.1 


30 
72.4 
75.6 3? 
78.8 er 
81.9 31 





85.0 


55.01 | 87.9 79 


54-99 
54-93 
54.83 


54-70 
54.55 
54.38 
54.20 
54.01 ; 


’ 
~ 


6 


53-83 |, 


53-65 
53-48 


~ 


/ 


1.343 


52°.143 70''.16 


0.01 
40.4 


| 90.6 7? 
93.0 





99-4 
98.5 9 
. 97.2 13 





+0.896 


—0.06 
-0.3 





TT 30.15 
7 | 30.47 


h m 


29.08 
28.97 
28.88 
28.81 
28.78 


28.77 
28.80 


28.88 
28.99 
29.14 


29-34 
29.58 
29.85 


30.81 


31.16 3 
31.50 3 


31.83 


32.14 ° 


32.43 


32.68 7 


32.89 7 
33.06 | 


33-19 


33-27 
33-31 
33-31 
33-27 


7 
.20 
33 9 


33.11 
33-00 
32.87 
32-74 
32.60 


32.46 
32-34 


32.22 '° 


1.128 


12 
5 


B Pegasi. 


Var. 2.2-2.7 


Right | Declina- 
Ascension. 


tion N, 


° e 


Q 1+27 36 


21.4 

20.0 4 
18.59 
16.8 7 


18 
15.0 
| TS 18 


nat 


13 | on 
14, 
14 | 5 


45.0 
44.8 
44-3, 
| 43-4 
42.2 


§ +0.523 


30°.382 18''.78 


ee ce i ce nee ——— — 


0.00 
+0.4 


-0.03 
-0.3 


APPARENT PLACES OF STARS, 1912. 477 


FOR THE UPPER TRANSIT AT WASHINGTON. 






a Pegasi. 55 Pegasi. c* Aquaril.  Cephei. 
Mag. 2.6 Mag. 4.7 Mag. 3.8 Mag. 4.6 


tan Solar _ 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. Ascension. tion N. Ascension tion S. Ascension. | tion N. 





_ 























° ° 


h m ° , ° , h m 
+1443] 23 2 |+ 855] 23 4 |—2138] 23 4 [+7454 


8 ’ 


8 8 
52.4 133-18 .|58.7 [44.53 .|74-1 [61.59 | 55.0 


1! 8 9 8 I 70 12 
51.3 133-10 157-8 “144.45 —|74.0 [60.89 / | 53.8 
50.1 13 33.03 i 56.8 * 44.39 : 73.8 ; 60.26 3 51.9 2° 
48.8 1313299 5 | 55-8 9 (44-35 5173-3 3] 59-72 42 | 49° 2 
47-6 7132-97 |54:9 3144-33 1/725, 159-30 3, 46-9 9° 


46.4 32.98 4 54.1 44.34 71.6 59.02 (44.0 |. 
33-02 7 | 53-4 [144.39 3 /70-4 77 158.89 © 40.9 9 
33-09 | 52-9 3) 44.47 (69.0 | 58.91 

33.20 52.7 44.58 67.4 3 . 
44.73 *>| 65.6 *" | 59.43 ; gan 77 


33-34 19 | 52-7 
43-8 133-52 |53-0 144.92 [63.7 [59.91 . | 29.7 
44.2 , 33.74 i 53-7 ms 45.15 i 61.6 i 60.51 re 27.7 i 
33.99 54.7 45.4! 59.5 61.22 26.2 
46.0 tA 34.27 "0 56.0 - 45.70 a 57-3». | 62.02 » ; 
47.4 17 487 32 57.6 8 m_ 33 55-1 3) as 85 25.0 3 
49.1 134.89 159.4 146.34  |52.9 [63.76 . | 25.3 
51.1 799 35.21 37 | 61.3 ” 46.68 34 | 50.9 7°] 64.65 a 26.1 ® 
3| 53.2 23 | 35°53 59 | 03-4 3, | 47-0 a 49.0 17165. 34 |27°5 16 
9 | 55'S 92] 35°85 3, | 05-6 0° 147-36 5° | 47-4 166.35 | 29-4 
, 57.8 731 36.15 3° | 67.9 731 47.68 3? | 46.0 4] 67.11 


24 27 22 30 12 28 


60.2 36.42 70.1 a 47.98 44.8 3 67.79 


62.5 73] 36.67 75 | 72.2 277 148.25 277| 44.0 3168.37 5°| 37.8 3? 


IO O4 
= Ww A OO 
WmWOoNnRwWA 


64.8 731 36.88 7" | 74.2 791 48.48 73) 43.5 5168.84 47 | 41.2 34 
66.9 711 37.05 17 | 76.0 18 | 48.67 19 | 43.3 7] 69.18 34 37 
68.9 7°] 37.18 '3|77.7 17] 48.82 '5| 43.4 1] 69.40 22 | 48.7 8 
Taye | rg arr fe g 9 38 
70.6 137-27 _|79-1 | 48.93 _|43-8 .]69.49 _ | 52.5 
72.1 i 37.32 ° 80.3 i” 48.99 ° 44.4 . 69.46 » 56.3 a 
73-4 7137-33, (81-3 7 ]49.00 || 45.2 — [69.30 33 | OO? i 
74-5 “3137-31 © 82.0 : 48.97 ; 46.1 2 69.02 30 63.6 ° 
75.3 s 37.26 3 82.5 5 48.92 3 47.1 - 68.63 49 66.9 5 


75.8 37.18 82.8 48.84 48.2 68.14 69.8 





3 9 I 11 II 58 25 
6.2 *136.99 828 *|4ace 1 | $03 LeGor 65] 74.5 2° 
76.0 ; 36.88 _ 82.5 ; 48.50 - Sut , 66.20 4 75.9 " 
75-6 © 7 10 _ - Or 5 65.46 7 76.8 
75-0 [36.67 ,81.4 | 148.2 52.3, [64.69 | 77.1 
74.1 9} 36.57 '°' 80.6 3148.16 1] 52.6 3163.94 75| 76.8 3 
9173.1 1°136.48 9179.7 9148.06 '°|52.7 %]63.21 73|76.0 ° 
+0.263 1.012 +0.157 1.076 -0.397 3.843 +3.710 
537-74 | 34°238 Or''.92 | 457.366 61''.20 | 65%.738 41''.86 
-0.02 0.00 -O0.0I +0.01 +0.03 -—-0.02 0.24 


0.3 40.4 -—0.2 +0.4 -O.2 +0.4 ~O.2 
(Eph 12] 
































478 APPARENT PLACES OF STARS, 1912. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
t Gruis. 59 Pegasi. 5 Cassiop. (Heis). @ Aquarii. 
Mean Solar Mag. 4.1 Mag. 5.2 Mag. 5.6 Mag. 4.4 = 
ate. rT Oooo ee == 
Right Declina- Right Declina- Right Declina- Right | Dect 
Ascension. tion S. Ascension. tion N. § Ascension. tion N. § Ascension. § tion & 
h m ° , h m | > h m ° , h m ° 
23 5 |—-4543] 23 7 |+ 814] 23 8 +56 40 239 - $3 
8 " 8 ” s ° 3 _* 
Jan. 1.2] 22.14 1, | 440 0 16.55 | 28:3 60.44 (O73 14 | 45:0? 3 330 - 
11.2} 22.01 9! 43.0 1116.47 "| 27.4 9} 60.18 | 65-9 4144.94 5/334 
21.1} 21.90 *' | 41.7 "316.40 7: 26.5 9159.95 75, 64.0 "9 44.88 °: 33.8 
31.1] 21.83 7140.0 7116.36 4! 25.5 7° 59.76 *9 | 61.8 6 44.84 * 34 
Feb. 10.1 | 21.79 4 38.0 .. 16.34 * | 24.6 : 59.62 "5 59-2 7 44.82 2 | 342 - 
20.0 | 21.79 35-7 16.34 | 23.8 59.54 | 56.5 44.83 34.1 
Mar. 1.0] 21.83 5 33.2 16.37 123-2 : 59.52 5 oT a 44.87 7339 
11.0} 21.92 “4 30.5 29 16.44 19 2278 3 | 59°57 ,5 1 51-0 6144-94 19 3o4 
21.0 | 22.06 8 27.6 29 16.54 14 i 22.6 ; 59.69 30. 48.4 23 45.04 14/327 
, . . ; . ; . 46. . 8 * 
, 30.9 | 22.24 23 24.7 29 16.68 8 22.7 3 59.89 76 401 19 45.18 ae. 
r. 9.9] 22. 21.8 16.86 23.0 60.1 144.2 . / 30.6 Gf: 
P 1.9 0274 27 | 18.9 79117.08 ?? 337 7 60.48 33 128 14 qn ee 2% er 
29.9 | 23.06 37 | 16.1 78] 17.32 24| 24.8 1! 160.87 39 41.8 2°} 45.81 25 976% 
May 9.8] 23.41 °° 13.5 791 17.60 7° | 26.1 13] 61.30 43 41.4 4146.08 27 | 95.8 M8 
19.8 | 23.79 a III “ 17.90 a 27.6 - 61.76 4B AES , 46.38 3° 23.95 
2 31 | | 
29.8 | 24.20 9.0 18.21 | 29.4 62.24 142.2 46.69 21.9 
June 8.7 | 24.62 47| 7.2 18118.53 371 31.4 291 62.74 5° 43.4 17147.01 3? | 19.87 
18.7 | 25.04 471 5.7 '5118.86 33. 33.5 77 163.22 49) 45.1 17147.34 3317.8” 
28.7 25.46 47) 4.7 '9f 19.18 37! 35.7 27163.69 47 47.3 771 47.66 3? 15.8% 
> Re Loe 4o | 6 3o°5N 220. 2 4g ~ 26 30 18 
July 8.7] 25.86 33 | 4.1 119.48 “37.9 “" [64.13 to 49-9 > | 47.96 39 14.0 i 
39 | - 27 | 22 3¢ 2 
18.6 | 26.2 1 2. 75 OI 64.52 2.8 8.2 12. 
28.6 7659 33 | tr ° nae 35 12 71 6436 34 °6.0 3? 48.51 26 08 "9 
Aug. 7.6] 26.86 79) 4.8 7120.22 7? 44.2 70]65.16 3° 59.4 3448.73 22 9.53 
17.6] 27.10 74 5.9 1" 120.39 17 46.0 18] 65.39 73 62.9 351 48.91 78 8.5% 
os for.28 '® 79 13} 0,.53 T4 47 61 6s.55 1° 66.4 35} 49.05 T+ 77 $ 
er. ‘- 12 (-- 17 carer 9 f° 14 “II I6 . 36 10 ied 5 
Sept. 6.5 | 27.40 8. 20.62 9.0 65.65 “0.0 I 2 
P 16. 25 46 6 108 "9 | 20.68 603 re 65 69 + 73.4 34 49,2) 6 é9 3 
26.4127.46 ° 12.8 ?°}20.69 1.51.1 9165.66 3 76.7 33] 49.23 7 68! 
Oct. 6.4]27.41 ° 14.8 ° 20.67 7° 51.8 “165.58 8 7y.8 - 49.22 * 7.0 ; 
16.4 | 27.32 4 16.8 4 20.63 * 52.3 °]65.45 - $2.6 Ms 49.18 + 734 
7 2 ‘ - 7 
26.4 127.18 18.7 20.56  ° §2.5 65.27 85.0 49.11 7.7 
Nov. 5.3]27.01 17 20.3 '°}20.47 9% 52.6 1165.06 7! 87.0 7°} 49.02 9 8.2 ° 
‘15.3 26.83 8 51613 20.37 10 52.4 7164.81 75 $8.6 16 48.92 '°. 8.8 6 
25.31 26.64 19 22.6 19 20.26 sa 3164.54 - 8y.7 148.82 7° os | 
Dec. 5.3 | 26.44 9 23.2 ° 20.15 - 51.6 ° 64.26 oe > 148.71 oO 10.2 § 
15.2] 26.25 23.3 20.05 | 51.0 63.97 _. 90.2 48.61 10.8 
25.2] 26.08 1 23.0 ; 19.95 7°: 50.2 ° 63.69 8 89.7 5148.52 9111.4 °' 
35.2 | 25.92 1° 22.4 119.86 9: 49.4 "] 63.42 ~ _ 88.6 uM 48.43 aa 11.9 ° 
Sec‘, Tan 1.432  -1.026 1.010  +0.145 1.821 +1.521 1.006 -0O.114 
Mean Place J 22°.886 24°’.94 17*.§81 31.55 62 +504 | SOU .72 | 45°.914 24°°.93 
D’y «, Det £0.01 | +0.07 0.00 - ~0.01 - -O.01 —0.10 0.00 _ +O0.01 
Ded, Da @ ‘On “0.2 -0.4 0.2 +0.4 0.2 10.4 0.2 
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APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


 Aquarii. 
Mag. 4.5 


Right 
Ascension. 


Declina- 
tion S. 


Right 
Ascension. 





Declina- 
tion S. 


y Piscium. 
Mag. 3.8 


Right 
Ascension. 


Declina- 
tion N. 
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Y Sculptoris. 
Mag. 4.5 


Right 
Ascension. 


Declina- 
tion S. 


re Ee | eee hs | EE | TE, 


hm ° ’ 
23 Il i- 933 
8 id 

79.9 
71.3 
71.6 
71.7 
71.6 


71.4 
70.9 > 
rs 9 
9-4 
68.2 *? 


13 
66.9 
65.3 16 
63.6 - 
61.7 30 


59-7 


20 
57-7 
55.6 
53.6 
51.6 


49.8 


48.2 

46.9 * 
45.7 * 
44.8 
44.2 


6 43-9 

43.8 
43-9 
44.2 
44.7 


45-2 
45-9 
46.6 
47-3 
48.0 


= 
wn 
co 
\O 
m— WD & CH OO 
Nm me Ge 


21 
20 
20 
18 
16 


wo HAO 


20.21 
20.13 
20.03 
19.92 
19.81 


19.71 48.6 
19.62 91! 49.1 


19.53 7 | 49.6 


1.014 


oS) Anny sa Cu ott 


—0.168 


16%.942 61''.94 


0.00 
40.4 


+0.01 
0.2 


h m 
23 +12 


8 
17.32 
17.09 “3 
16.90 *9 
16.76 "4 
16.67 ; 


16.63 
16.65 ? 


16.73 
16.88 19 


17.09 7 


17.36 


17.69 33 | 


18.07 3 

18.51 44 

18.98 47 
50 


19.48 
20.01 3 
20.54 
21.07 53 


590 
21.57 

47 
22.04 


43 
22.47 
22.84 37 


31 
23.15 
23.38 ts 


1.926 
17°.952 
+0.01 

+0.4 


— 58 42 


88.6 14 
87.2 

85.3 °9 
| 83.1 io 
| 80.5 29 


| 
i 77.6 
174.5 3° 
71.3 3” 
a 
| 04-5 33 
61.2 
58.0 3? 


30 
59:0 os 





—1.646 
67''.14 
+O.11 
—0.2 
{Epb 12] 


3 
3 38.14 


71 38.67 


3 
I 
4 
+ 139.36 @ 
8 


. 38.91 


h m 
23 +#i12 
8 


35°23 


37-51 
37-83 


8 
38.42 


38.89 
39.08 
39.22 


39-32 
39.38 
39-41 
39-40 


39-30 
39.22 
39.12 
39.02 


38.81 
38.72 9 
38.63 ? 


1.001 
36°.184 
0.00 
+0.4 


+ 247 
59-9 
59-1 
58.4 
57-7 
57-1 


56.6 
56.3 
56.2 
56.4 
56.8 


Amt Howe wW KX ANI OC 


84.7 


84.7 
84.5 7 
84.2 3 
83.7 ° 
83.2 ‘ 
82.6 

81.9 7 
81.2 7 


+0.049 
64"'.74 
0.00 
0.2 


h m 
23 14 

8 
3-74 
3-64 
3°55 
3-49 
3.46 


3.46 3 
3-49 

3.56 7 
3.68 
3-83 
4.02 
4.25 
4.52 
4.82 
5:15 


5.50 
5.87 
6.24 
6.60 


6.95 


7.28 
7.58 
7-84 
8.06 
8.22 


8.34 
8.41 
8.43 
8.41 
8.35 


8.26 
8.14 
8.01 
7.87 

15 
7-72 14 


7-58 
7-45 °° 
7-33 


1.192 


10 


OW AO 


12 
13 
14 


—33 0 


57-7 4 
97°3 

56.6 7 
55:5 
54.2 


52.6 
50.8 
48.7 
46.4 
44.0 


41.6 


39.1 
36.5 
34.0 
31.6 


29.4 
27.4 
25.6 
24.2 
23.1 


22.3 
22.0 3 
22.0 ° 
22.3 3 
23.0 7 

Oo 
24.0 
25-3 
26.7 
28.2 
29.8 


31.3 
32-7 
34.0 
35.0 

35.8 8 


36.2 


36.3 
36.1 


~0.649 


4°.459 41''.79 


0.00 
xO. 


+0.04 
a ao 5 
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O Cephei. T Pegasi. 6' aquarii. 4& Cassiopeiz. 
Mean Solar Mag. 4.6 Mag. 4.2 Mag. 5.2 

Right | Declina- Right | Declina- Right Declina- Right 

Ascension. |_ tion N. Ascension. | tion N. Ascension. tion S. Ascension. _ tion X. 
| | 

h m co +f hom o 'l hom o lh m | 
23 14 |+67 37] 23 16 |+2315] 23 18 |—2034] 23 20 | 

8 ” s | ” s ” 8 


Jan. 1.2157.59 60.5 15.61 | 32.5 20.24 64.5 53-09 


11.2 157.15 44] 59.2 '3]'15.50 7" | 31.3 “7 20.15 9|64.6 [52.75 34 
21.1 156.74 471 57.5 7115.41 9| 30.073] 20.08 7|64.4 7952.44 37 
31.1 | 56.40 io 55-3 - 15.34 : 28.5 , 20.03 ; 64.0 ; 52.18 26 
Feb. 10.1 | 56.13 19 52.7 26 15.29 ° | 27.0 %|20.00 © 63.3 5 51.97 4 
20.1 | 55-94 49.8 15.28 25.4 20.00 62.4 51.83 
Mar. 1.0]55.85 9146.9 79]15.29 "| 24.0 4] 20.03 61.3 “1151.76 


2 30 5 13 13 2 
55.87 43-9 15.34 ° 22.7 111299 46 60.0 51.78 


11.0 
20.19 7°| 58.4 '? 151.88 *2 


21.01 55.99 *7| 41.0 79115.44 


























23 26 14 8 14 18 18 
, 30.9 | 56.22 33 38.4 24 15.58 17 20.8 4 20.33 17 56.6 19 52.06 27 
pr. 9.9 | 56.55 15-75 |20.4 [20.50 | 54.7 [52.33 
19.9 | 56.97 * 15.97 771 20.3 "| 20.71 77] 52.7 791 52.68 35 
29.9 | 57-47 - 16.22 75|20.7 4420.96 ie 50.5 77 53-09 4° 
May 9.8]58.03 ai 16.51 a 21.4 io 21.24 30 48.3 i 53-55 oi 
o - 64 16.82 33 22.5 4 st 32 46.0 i eee 54 
29.8 1 59.2 17.15 |23.9 _| 21. 43-9 | 54. 
June 8.8] 59.93 °5 17.48 33] 25.7 ™3 152.20 34] 41.8 71 155.14 54 
18.7 160.57 O+ 17.82 34] 27.7 79} 22.54 34! 39.8 7°] 55.68 54 
28.7 61.19 © 18.15 30.0 5 22.88 io 38.1 - 56.21 °o 
uly 8.7] 61.76 18. 2. 23.20 °* | 36.6 6.70 
July 8.7 | 61.7 7 29) 4 36] 73:20 30, 356 3 | 56-70 fe 
18.6 | 62.28 18.76 35.0 23.50 _: 35.3 57-15 
28.6 | 62.73 45 19.02 ?7°| 37.6 26 23.78 71 34.4 ? 57-55 4° 
Aug. 7.6] 63.11 3° 19.25 73) 40.1 75] 24.02 74) 33.8 0157.88 33 
17.6 |63.40 79! sx. 19.43 72] 42.6 75] 24.22 2°, 33.5 3458.15 27 
20 | 815 | 4s 6 24 g 16, Of <8 a- 20 
27.5 [63.60 ©) | 55-4 5° 719-58 © | 45.0 751 24-3 12/93:5 4159-35 1, 
Sept. 6.5 | 63.72 : 19.68 6 | 47-2 _ | 24.50 _ | 33-8 58.47 
16.5 | 63.75 19.74 °| 49.2 “0124.57 7' 34.3 >|58.52 ° 
26.5 | 63.69 , 19.76 7| 51.0 6 24.60 3/35.0 7158.50 
Oct. 6.4 | 63.55 ot 169.8 341 19.74 7 52.6 | 24.59 *| 36.0 * 58.41 2 
16.4 | 63.34 19.69 ° 53-9 ° 24.54 , 37.0 ©” | 58.26 oe 
26.4 | 63.05 , 19.62 | 54.9 24.47 38.1 58.06 
Nov. 5.3 | 62.71 3+] 78.2 74] 19.53 9155.6 7] 24.38 9! 39.1 TOT 57.81 75 
15.3 | 62.31 4°| 80.2 7°} 19.42 71 | 56.0 4+] 24.27 *'] 40.1 7°157.52 79 | 90.8 
25.3 | 61.87 ** | 81. 19.30 °° 56.1 | 24.16 °' 141.0 : 57.19 29 | g2.1 " 
Dec. 5.3 | 61.41 48 828 9119.18 1 559 ; 24.04 7 41.8 (| 56.85 361979 3 
15.2]60.93 _ 82. 19.06 || 55-4 _ | 23.93 1142-4 56.49 __ | 93.2 
25.2 | 60.46 47 | 82.6 3] 18.94 °° | 54.7 /] 23.82 5,1 42.8 4 56.13 3° | 92.9 
35-2 | 60.00 *°| 81.7, 9418.83 "1 | 53.7 1°] 23.72 7° | 43.0 7155.78 35 | 92.0 | 
Sec J, Tan 2.628  +2.430 1.089 +0.4$30 1.068  -0.375 2.116 +1.866 | 
Mean Place | 60.413 47"'.67 | 16.757 _30'-50_ ]_20°.996 52"'.21 | 55"341 58''-46, 
D’y«a, Dua -0.01 —0.16 0.00 —0.03 0.00 +0.02 ~0.01 —0.12 
Dy 6, Du J +0.4 —0.2 +0.4 0.2 +0.4 0.2 OA ~O.2 
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U Pogasi. K Piscium. 
Mag. 4.6 Mag. 4. 
ian Solar 28. 4 a8. 4-9 
Date. 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. | Ascension. tion N. Ascefision. | tion N. Ascension. | tion N. 












h m ° ° h m ° 6 
23 23 I+ 553] 23 24 |+12 16 










e ’ 


h m 
23 20 |+22 55 











°e ‘ 


+ 046 













+] 
57-99 12.0 






41.20 28.6 



























nh. 1.2 20.4 29.29 40.5 

11.2 | 57.88 ‘69 10.9 - 19.7 7 29.20 ; 39-7 . 4I.11 ° 27.6 * 
si feee | Ba valtess Slike s]agee 8352 a] tose ol 206 
5| 6415 > Slaoos. 3127.2 Slaoor 4121.6 2° 
'b. 10.1 | §7.67 6.7 - 18.0 yi 29.04 | 37-3 40.93 ; 24.6 0 
20.1 1 87.65 1 | 5:2 17.6 29.03 ; 36.7 40.91 23.6 8 
ar. 1.0157.66 5| 37 ° 17.5 129.05 © 36.3 ; 40.93 ; 22.8 , 
21.0] $7.80 -9| 14% 29.19 9 [359 '[ator 2/27 4 
13 — 8 a a2 2 12 a 
30.9 157.93 17 0.6 4 29.31 36.1 5 41.19 1) 21.6 ; 

3. 9.9 158.10 0.2 29.47 36.6 41.35 21.7 
; 22 29.67 3 37-4 . 41.55 i 22.1 
29.90 | | 38-5 41-79 0 | 22-9 
30.17 29 39.9 6 42.06 29 24.0 14 
30.46 31 | 4S 1a] 47°35 33 | 25-4 1 






30.77 | 43.3 
45.3 
31.41 3” | 47.4 










31.73 3 | 49.8 7' 143.64 3° | 33.3 77 

31 22 3 23 
32.04 ©, | 51-7 7 143-95 5, | 35-6 33 
ae 26 53.3 20 













1.005 +0.103 
30°.208 43''.98 









0.00 -0.01 
+0.4 0.2 





0.00 
—-O.2 
3T [Eph 12) 
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72 Pegasi (mean).| 4 Andromedm. 2 Andromede. 
Mean Solar Mag. 5.2 Mag. 4.0 
Date. 





Right Declina- Right Declina- 











Ascension. tion S, Ascension. | tion N. tion N 
h m °e ° ’ h 
23 2 + 30 50 +45 58] 23 3 
8 ” ” 6 
Jan. 1.2]14.75 13 27-5. 62.1 - 47.60 
11.2 114.62 I 26.3 14 61.0 164 47°42 
21.0 ]14.51 24.9 59.4 19 47.26 
31.1 114.43 23-3, 97-5 4447-12 
Feb. 10.1 | 14.38 ° 21.6 a 55-3 | 47-02 
20.1 | 14.36 19.7 1. 53.0 24 46.95 
Mar. 1.0] 14.37 17.9 50.6 | 46.92 
11.0] 14.42 ° 16.3 - 48.3 32 46.94 
21.0]14.52 | 14.8 ° 46.1 90 | 47:02 
31.0 | 14.66 - 13.6 44.0 701 47-15 
Apr. 9.9 12.7 . 42.5 | 47-33 
19.9 12.2 : 41.35 47.56 
29.9 12.1 4 40.5 3 47.84 
May 9.8 12.5 , 40.2 © 48.17 
13.2 7 40.4 | 48.53 
14.4 4l.1 48.91 
16.0 - 42.3 - 49.30 x0 
17-9 43-9 05 49-78 
20.1 74 45 9 74 50. 
22-5 36 40.3 27 59.45 
25.1 51.0 50.80 
27.8 i 53-9 a 51.11 
30.6 38 57.0 32 51.38 - 
33.4 2 60.2 32 51.60 
36.1 6 63.4 32 51.78 
38.7 66.6 51.91 
qr.1 74 69.7 0 51.99 
43.3 27 72.6 7 52.02 
45-3 17 75-3 25 52-01 
47.0 1 77-8 | ~ | 51-96 
48.4 | 79-9 151-87 
49.6 3 5 81.7 14) 52-75 14 | 29-9 15 
50.4 | 83:1 Io 51.61 6 81.2 ; 
50.8 ; 84.1 °° 151-45 (3 | 82.1 
50.9 3 84.6 ~ | 51-27 13 | O29 ; 
50.6 7 84.6 4 51.09 82.5 
49.9 5 84.2 50.91 8 82.0 ; 
49.0 ? | 83.3. 9150.73 *~ | 81.1 
1.274 —0.790 1.165 +0.597 1.440 +1.035 1.363 "40.926 
_15".332 78"'.71 35°.074 22''.56 15°.188 52''.76 48°.994 50'’.99 
Dy 4, Dw a 0.00 +0.05 0.00 —0.04 0.00 —0.07 0.00 ~—0.06 
Ds G Du +0.4 -0.1 +0.4 -O.1 +O.4 —O.1 +0.4 -0.1 
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2 Piscium. y Cephei. K Andromedez. G?* Aguarii. 
en Solar Mag. 4.3 Mag. 3.4 Mag. 4.3 Mag. 4.6 
Date. 











Right | Declina- | Right | Declina- | Right | Declina-} Right | Declina- 
Ascension. | tion N. Ascension. | tion N. | Ascension. | tion N. | Ascension. | tion S. 
co 'fl nh om o h m oo 
i+ 5 8] 23 35 |+77 8 23 38 |—15 1 
ow 8 o 8 td 
mn. 1.2 . 54.0 39.47 43.5 . 8.91 63.3 
11.2 | 24. 53.2 °138.60 °7/ 42.7 § , 8.82 9163.6 3 
21.2 | 24. 52.4 ° 81) 41.3 141 2. 91 8.74 3163.7 ! 
31.1 | 24. 51.7 7 | 39-4 19 o*9) 8.67 7163.6 * 
b. 10.1 | 24. 51.0 7 4s| 37° oy , . 8.63 ; 63.2 ; 
20.1 . oO. . . 8.61 62. 
ur. 1.0] 24. 200 4 29 ei 791 2. ; 8.62 * 619 8 
11.0 | 24. 49.8 ? tT 28.3 37 ; 8.66 *| 60.9 7° 
21.0] 24. 49.8 ° 8) 25.3 3° . 8.73 7150.6 *3 
31.0 | 24. 50.0 : 291 2, , 8.85 - 58.2 i 
4. 9.9 . 50.5 . . . . 9.00 : 56.5 ; 
19.9 | 24. 51.3 , 17. , 9.19 *9) 54.6 79 
29.9 9.41 771 52.6 7° 
ry 9.8 9.67 7°| 50.5 73 
19.8 9.96 3 48.3 °° 
29.8 10.27 46.1 
ne 8.8 10.59 37 | 44.0 7! 
18.7 10.93 34 | 41.9 7" 
28.7 11.26 93 | 39.9 78 
ly 8.7 11.58 st 38.1 
18.7 11.89 36.6 
28.6 12.17 73135 4 12 
1g. 7.6 12.42 75! 34.4 10 
17.6 12.63 27| 33.8 © 
27.5 12.80 a 33.4 ; 
pt. 6.5 12.94 . 
16.5 13.03 9 336 7 
26.5 13.08 5134.0 * 
t. 6.4 13.09 ; 34.6 . 
16.4 13.07 5 |35-4 5 
26.4 13.02 36.3 
OV. 5.4 12.95 7|37.3 
15.3 12.86 9138.2 9 
25.3 12.76 791391 9 
ec. 5.3 12.65 *"| 39.9 § 
7 
15.2 12.5 0.6 
25.2 12-44 TO a 5 
35.2 12.34 *°l4ar.5 4 
6, Tan d 1.004 +0.090 4-495 +4.382 1.386 +0.961 1.035 0.269 
n Place | 25°.403 57’’.30 43°.667 28''.37 4°.198 47''.57 9°-579 $3’ 23 
a, Dw @ 0.00 -0.01 -0.01 -0.29 0.00 —0.06 9.90 2xO.92 
5 Duo J +0.4 -0.1 +0.4 -O.1 40.4 —O.1 2O 4 —“o-4% 
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2: Aquaril. y? Andro 
Mean Solar Mag. 5.3 Mag 
Date. 


Jan. 1.2 
11.2 
21.2 


31.1 
Feb. 10.1 


20.1 
Mar. 1.0 
11.0 
21.0 
31.0 


Apr. 9.9 
19.9 
29.9 
May 9.9 
19.8 


29.8 
June 8.8 
18.7 
28.7 
July 8.7 


18.7 
28.6 
Aug. 7.6 
17.6 
27.6 


Sept. 6.5 
16.5 
26.5 
Oct. 6.4 
16.4 


26.4 
Nov. 5.4 
15.3 
25.3 
Dec. 5.3 


19.3 
25.2 
35.2 
Sec 6, Tan d 
Mean Place 
D’y a, Dw a 
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Right 


Ascension. 


h m 


23 39 
gs 
37-69 


37-59 ° 
37-51 
37-44 
37-40 


37-38 
37-38 


4 
37-42 8 


37-50 
37.61 


37-76 


37-95 |? 


38.17 
38.43 
38.72 


39.03 
39.36 


39.70 34 


40.04 


40.37 33 


40.68 
40.96 
41.22 
41.43 
41.61 


41.75 
41.84 
41.89 
41.90 
41.88 


41.83 
41.75 


41.66 ? 
41.56 i 
41.45 1 


41.34 


41.23 
41.12 


1.056 


381.324 


0.00 
+0.4 


NY I 00 —O 


o 


TI 


CoO tA NN He in Oo 


Declina- 
tion S. 


—18 45 
67.0 

67.1 7 
67.1 ° 
66.8 : 
66.3 3 
65.5 
04:5 
3-3 
61.8 *5 
60.1 


58.2 
56.2 


54-1 
51.8 


49-5 


47-3 
45.1 
43.0 
AI.1 
39.4 


38.0 
36.9 
36.1 8 
35-7 4 
35.6 ; 
35-7 
36.1 
36.7 
37.6 
38.6 © 


39.6 

40.7 1! 
41.7 10 
42.7 10 


6 9 
43 7 


44.3 
44.8 ° 


45.0 


—-O0.340 


O 


55-73 _ 


+0.02 
-O.1 


meds. 
. §.1 
Right Declina- 
Ascension. tion N. 
h m ° ¢ 


23 41 


8 
38.73 
38.54 °9 


18 
38.36 6 93 


38.83 78) 42.2 8 


4l. 
2.0 
39 4 7 


1143.87 
{45-3 2° 

47.3 2) 
49.7 23 


41.90 | 52.3 
42.23 33 55.2 °9 
42.52 79 58.2 3° 
42.76 0 | 61.4 2 
42.95 1s | 64.6 32 
43.10 67.8 
43.19 ? 

43.23 *| 73.8 °9 
43.23 °176.5 77 
43.18 °| 79.0 79 


9 22 
43.09 
42.97 *7 | 83.1 *9 
42.83 “4 
42.66 17 
42.47 1 86.2 © 


42.28 86.3 
42.08 | 86.0 3 
41.88 7°) 85.2 8 


1.438  +1.033 
40°.149  53''.72 
0.00 —0.07 
+0.4 —O.1 


{Eph 1\ 


41 H. Cephet. 
Mag. 5.0 
scension. | tion N 


Right Declina- Right | Dect 
A . tion § 


h m 
23 43 |+67 18 


2.594 


0.00 
40.4 


78.3. 
77-5 | 
76.0 '5 
74.1 
71.8 96 
2 
Ce, 29 
63.4 79 
60.5 79 
27 
57:8) 4 
55-4 
53-3 °6 
51.77) 
50.5 * 


5 
50.0 * 


49.9 6 
§9.§ 

51.6 iW 
53.2 16 


21 


55-3 5. 


57.8 
60.7 79 
64.0 33 
67.4 36 

1.0 
7 37 

74-7 
78.4 37 
82.0 ° 

85.5 
88.8 33 
31 


; 91-9 


94.6 °7 


| 96.8 7? 


98.6 - 
99.9 '° 


100.5 
100.6 ' 
j|1OO0.1 5 


+2.393 


415.725 63''.96 


-—0.16 
—O.1 


O Sculptors, 
Mag.46 =| 
) - 
Ascension. 


h m 


20.06 


20.25 °9 
73 | 57.8 
27 |<. 
20.75 

21.05 * 


20.48 


21.37 


21.72 39 


35 
22.07 
36 | 


22.43 


34 
22. 
77 33 


23.10 


23.41 31! ant 
23.68 77 | 40.7 
24) 40.7 


23.92 


19 
24.11 
4 15 


24.26 


24.36 °° 
> 143.9, 
45-3 


24.41 
24.42 


2 
24.40 | 


24.34 


24.26 : 49-7 . 
24.15 1 
24.03 7° 
23.91 1 


23.78 


23.65 i 


23-53 


1.139 


20°.601 


0.00 
+0.4 


— 28 
76.4 
76.3 


75-9 
75.1 


I 
3 |/* 


71.3) 
69.5 


7 | 67.47 


72.8 
65.27 
‘ , 
2.9 
3§ 
60.4 4 
% 
55-3 
35 
52 4 


50.4 
48.27" 
46.17" 
44.41 
| 42.9 ° 


| 41.8 


41.0 


eae wow ort ™ 


41.7 
10 
427, 


4 
15 
46.8 i 


48.3 


| 51.0 ° 


| 52.2 °° 
| 53.2" 


(95-9 

| 54:3 

| 54-4 
~0.546 


62'’.21 


+0.04 
-O1 


san Solar 
Date. 


n. 1.2 
11.2 
21.2 
31.1 


b. 30.1 


20.1 
ir. 1.0 
II.0 
21.0 
31.0 


Yr. 9.9 
19.9 
29.9 

ty 9.9 
19.8 


29.8 
ne 8.8 
18.7 
28.7 


ly 8.7 


18.7 
28.6 
ig. 7.6 
17.6 
27.6 


pt. 6.5 
16.5 


26.5 
t. 6.4 
16.4 


26.4 
V. 5.4 
1§-3 
25-3 
Cc. 5.3 
15-3 
25.2 
35-2 
5, Tan d 
n Place 


a, Dua 
| Du I 


APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


y' Octantis. 


Mag. 


Right 
Ascension. 


h m 

23 46 
8 
59-39 
57-99 0 
56-73 O09 
55-64 33 
54-76. 


54.11 
53-70 
53-54 
53-63 ? 
53-97 


54-56 
55.38 
56.42 
57.65 


123 


.06 14! 
59 154 


60.60 

62.26 76° 
63.98 °7? 
65.72 174 
67.44 17? 


164 
69.08 
70.60 15? 
71.97/35! 
73.12" 3: 
74.03 9 
74.66 
74.99 
75.01 
74-73 
74-15 
73-30 
72.20 °*° 
70.90 13° 
69.46 144 
67.92 tea 
66. 
6480 155 
63.32 148 

7.668 
§8°.337 


+0.01 
+0.4 


33 
2 


28 
58 
85 


16 


5.1 


Declina- 
tion 





e ’ 


— 82 30 


51-7 
50.0 a 
47.7 °° 
45.0 3 
1.8 
- 35 
39.3 
34.6 37 
30.8 3 
26.8 30 
22.9 


11.2 
14.1 79 
30 
17.1 
20.1 ° 
22. 
9 26 


25-5 
27.7 22 
29.4 74 
30.6 *? 
31.1 


31.0 
30.3 
29.0 *3 
~7.603 
28''.43 
+0.51 
~O.I 


¢@ Pegasi. 
Mag. 5.2 


Right 
Ascension. 


1.055 
60°.540 


0.00 
+0.4 


Declina- 
tion N. 





° s 


+18 37 
55-2 
54.3 ? 
53-3 
52.1 
50.9 


49-7 
48.5 
47-5 
46.7 
46.2 


45.9 
46.0 
46.4 
47.2 
48.3 


49.8 
§1.5 
53-4 
55-5 
57.8 


60.2 
62.6 
64.9 
67.1 
69.2 


71.2 
73-0 
74.6 
75-9 
77-9 


77-9 
78.5 
78.8 
78.9 
78.8 


78.4 
77.8 
77.0 


+0.337 
53''.50 
-0.02 
-O.!1 
[Eph 12] 


CO Fw HD AN 


pP Cassiopeise. 
Mag. 4.8 


Right Declina- 
n tion N, - 





+57 O 


47.5 
51.0 9 
54.3 ss 
57-5 


30 
' 60.5 ae 


63.2 
65.6 74 
67.6 7° 
69.1 ° 
0.1 

7 ; 5 
70. 
70.6 - 
70.0 


+1.541 

35''-34 
~O.190 
0o9 


485 


Groombridge 4163. 
Mag. 6.6 


Right 
Ascension. 


h m 


23 50 


3.611 

32°.067 
9.90 
*O.& 


Declina- 
tion N. 





+73 55 


29-7 

29.0 ’ 
27.8 1? 
26.0 18 


0.7 15 
50-7 5 


52.0 * 

51.7 3 
+3.470 

14'’.t0 


O22 
O98 


486 APPARENT PLACES OF STARS, 1912. 


FOR THE UPPER TRANSIT AT 





{Eph 1) 


"7 





PUPIL 


—85° 12’ 52/'.03 


JANUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 











Jan. 


84 49 


8 oy 


0.5 
1.5 
2.5 
3-5 


30.09 
29.96 
29.82 
29.67 


49-99 
50.35 
50.69 


§1.02 


4-5 
5:5 
6.4 
7-4 


29.51 
29.36 
29.22 
29.10 


51.32 
51.58 
51.83 
52-09 


28.98 
28.87 
28.76 
28.64 


28.51 
28.35 
28.18 
28.00 


8.4 
9-4 
10.4 
11.4 


52-37 
52.66 
52.96 
53-29 


12.4 
13.4 
14.4 
15.4 


53-63 
53-96 
54.29 
54.60 


16.4 
17.4 
18.4 
19.4 


27.81 
27.62 
27.42 
27.23 


54.89 
55-17 
55-42 
55-65 


20.4 


21.4 
22.4 


23.4 


55.88 
56.10 
§6.32 
56.56 


27.05 
26.87 
26.70 


26.54 


§6.82 
57-09 
57°37 
57.66 


26.37 
26.20 


26.01 
25.80 


24.4 
25.4 
26.4 
27.4 


28.4 
29.4 
30-4 
31.4 
32-4 


25.58 
25-34 
25.09 
24.83 
24.58 


57-94 
58.20 
58.44 
§8.65 
58.83 


11.10 —11.06 
5> 47™ 13°.194 
—84° 49! 53/7.11 


7 Octantis. 
Mag. 6.4 


Mean} Right | Declina 
Solar | Ascen-| tion 
Date.) sion. | South. 








h m ° , 


8 oF 

21.69 
22.10 
22.50 
22.88 


0.5 
1.5 
2.5 
3-5 


4-5 
5-5 
6.5 
7°5 


23.23 
23-55 
23.85 
24.15 


8.5 
9-5 
10.5 
11.5 


24.46 
24.80 
25.15 
25.52 


12.5 
13.5 
14.5 
15-5 


25.90 
26.29 
26.69 
27.07 


16.5 
17.5 
18.5 
19.5 


27.44 
27°77 
28.12 
28.44 


28.74 
29.03 
29.33 
29.64 


29.97 
39.33 
30.69 
31.07 


20.5 
21.5 
22.5 


23-5 


24.5 
25.5 
26.5 
27.5 


28.5 
29.4 
39.4 
31.4 
32-4 


31.46 
31.83 
32.17 
32.50 
32.80 


18.44 18.41 

7h y8™ 19.35 

—86° 53’ 33'’.62 
[Eph 12] 





86 53] Jan. 9 9 


€ Octantis. 
Mag. 5.4 


Mean| Right | Declina 
Solar | Ascen-| tion 
Date.| sion. | Souwsh. 





h m ° a 
85 18 
24.03 
24.42 
24.80 
25.18 


0.6 
1.6 
2.6 
3.6 


8 
48.18 
48.30 
48.41 
48.51 


4.6 
5.6 
6.6 
7.6 


48.58 
48.64 
48.70 
48.78 


25-54 
25.87 
26.17 
26.48 


8.6 
9.6 
10.6 
11.6 


26.79 
27.10 
27-43 
27-79 


48.87 
48.97 
49.09 
49.20 


28.16 
28.55 
28.95 
29.36 


12.6 
13.6 
14.6 
15.6 


49.31 
49.41 
49.49 
49.54 


16.6 
17.6 
18.6 
19.6 


49.58 
49.61 
49.63 
49.64 


49.66 
49.69 
49.72 
49.75 


29-75 
30.13 
30.50 
30.86 


20.6 
21.5 
22.5 


23-5 


31.20 
31.52 
31.85 
32.20 


32.56 
32-94 
33-33 
33-74 


49.80 
49.84 
49.87 
49.89 


24.5 
25-5 
26.5 
27-5 


28.5 
29-5 
39:5 
31-5 
32-5 


34.16 
34-59 
35.02 
35-44 
35-83 


49.90 
49.89 
49.87 
49.82 
49.75 


12.23 —12.18 
9° g™ 38.50 
—85° 18’ 43/’.98 


487 


7 Octantis. 
Mag. 6.3 


Mean} Right | Decli- 
Solar | Ascen-| nation 
Date.| sion. | South. 








h m o hU6F 
10 59 |-84 6 
3 ot 
57-74 | 50.46 
57-95 | 59:73 
58.14] 51.02 


58.31 | 51.32 


Jan. 


0.7 
1.7 
2.7 
3-7 


51.61 
51.88 
52.13 
$2.37 


58.47 
58.62 
58.76 
58.90 


59.06 
59-23 
59-41 
59-59 


4-7 
5-7 
6.7 
7-7 


8.7 
9-7 
10.7 
11.7 


52-59 
§2.83 
53.08 


53-34 


12.6 
13.6 


53.62 
53-92 
54-24 
54-57 


59-78 
59-97 
60.15 
15.6| 60.32 
16.6 
17.6 
18.6 
19.6 


60.47 
60.61 
60.73 
60.85 


54.91 . 
55-25 
55-58 
55-90 


20.6 
21.6 
22.6 
23.6 


60.96 
61.07 
61.18 
61.30 


56.21 
56.51 
56.79 
57-97 


24.6 
25.6 
26.6 
27.6 


61.44 
61.59 


61.74 
61.89 


57-37 
57.68 
58.01 


58.37 


28.6 
29.6 
30.6 
31.6 
32.6 


62.03 
62.15 
62.26 


62.35 
62.42 


58.75 
59-15 
59-56 
59-97 
60.37 


9-75 —9.70 
10° 597 57*%.052 
—84° 7! 13/77 


488 FEBRUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


4 Octantis. $1 Mense. 7 Octantis. 
Mag 5.6 Mag. 6.2 Mag. 6.4 


Mean| Right |Declina-{Mean | Right | Declina-{Mean| Right | Declina-jMean/| Right |Declina-jMeazn | Right 
Solar; Ascen-| tion {Solar|Ascen-| tion [Solar|Ascen-| tion [Solar i 
Date.| sion. {| South. | Date.) sion. | South. | Date.| sion. | South. | Date. 




















h m ° é h m ° ? h m ) , 
Feb.| 1 42/—85 13] Feb.| 5 47/—84 49] Feb.| 7 18|/-86 53] Feb.| 9 9/—85 18] Feb. 

8 a 8 +0 8 oe 
1.2|23.47| 8.60 } 1.4] 24.58] 58.83 | 1.4| 21.33] 32.80 
2.2 | 23.23| 8.39 | 2.4] 24.33] 58.99 J 2.4] 21.03] 33-08 
3.2/ 23.00; 8.18 | 3.4) 24.10] 59.15 | 3-4] 20.75| 33-35 
4.2|22.79| 8.00 | 4.4|23.89| 59.32 | 4.4| 20.50) 33.61 


5.2|22.57| 7.83 | 5.4] 23-69] 59.50] 5.4| 20.26) 33.88 
6.2 | 22.34[ 7.67 ] 6.4] 23.48| 59.69 | 6.4| 20.03] 34.17 
7-2|22.09| 7.52 | 7-4| 23.26) 59.90 | 7.4] 19.79] 34.48 
8.2] 21.83| 7.35 | 8.4] 23.04| 60.13 | 8.4] 19.54| 34.81 7 8.5 | 49.48| 38.35 | 8.6] 2.99 





g.2|21.56| 7.16 } 9.4| 22.81) 40.35 | 9.4/ 19.28] 35.15 | 9-5 | 49-45! 38.75 | 9.6| 3.09 
10.2|21.30| 6.96 }10.4| 22.55 | 60.57 [10.4| 18.99] 35.49 | 10.5 | 49.40| 39.17 ] 10.6] 3.19 


11.2|24.03| 6.75 [11.4] 22.29] 60.77 [11.4] 18.66| 35.82 ] 11.5 | 49.33] 39-59 | 11.6| 3.27 
12.2| 20.76] 6.52 [12.3] 22.01] 60.96 [12.4| 18.32| 36.14 ] 12.5 | 49.25 | 40.00 1 12.6/ 3.34 


13.2|20.50| 6.27 ]13.3|21-74| 61.13 113.4/17.96| 36.43 113.5 | 49.16] 40.41 113.6| 3.39 
14.2] 20.25| 6.00 [14.3|21.47| 61.27 }14.4| 17.60] 36.70 114.5 | 49.05 | 40.79 14.6) 3.43 
15.2 | 20.03] 5-73 [15-3|21.20| 61.39 15.4117.24 36.96 715.5 | 48.93] 41.16 136 3.46 





16.2/19.83| 5.46 | 16.3 | 20.93} 61.50 }16.4| 16.89] 37.21 $16.5 | 48.82) 41.51 116.6] 3.49 


17.2|19.65| 5.20 [17.3 | 20.68| 61.60 117.4] 16.54: 37-44 117.5 | 48.72 | 41.85 17.6 3.50 | 6.41 
18.2} 19.45| 4.96 }18.3! 20.44] 61.70 [18.4) 16.19| 37-65 J 18.5 | 48.61 | 42.18 [18.5 | 3.52 | 6.77 
19.2/19.25| 4.73 19.3 | 20.19 61.81 119.4| 15.87) 37.87 119.5! 48.51] 42.50 [19.51 3.55 | 7-11 
20.2|19.06| 4.50 }20.3| 19.96] 61.93 ]20.4| 15.57] 38.12 | 20.5 | 48.42] 42.84 }20.5| 3.60 | 7.46 


21.2) 18.85 4.27 [21.3] 19.72| 62.06 |. 21.4| 15.27! 38.39 [21.5 | 48.34] 43-19 [21.5| 3-65 | 7.81 
22.2|}18.62| 4.05 [22.3] 19.47| 62.21 [22.41 14.95 | 38.66 } 22.5 | 48.26| 43.56 122.5] 3.70 | 8.18 
23-1 | 18.39] 3-80 [23.3] 19.20] 62.38 | 23.4/ 14.61 | 38.94 [23.5 48.171 43.95 [23-5 | 3.76 8.58 
24.1/ 18.14] 3.53 124.3] 18.92] 62.53 124.4! 14.241 39.23 124.5 | 48.06] 44.35 124.5 | 3.81 | 9.00 


25.1/17.88] 3.24 [25.3 | 18.63 | 62.66 |25.4 13.84 | 39-52 125.51 47-93) 44-75 125-5| 3-85 | 9-44 
26.1 17.63 2.93 126.3, 18.32| 62.78 | 26.4/ 13.42| 39.79 | 26.4 | 47.79] 45.16 | 26.5 | 3.86 | 9.89 
27.1;17.42| 2.59 |27.3|18.00| 62.87 127.4,12.97] 40.04 } 27.4) 47.63] 45.55 127-5 | 3-86 | 10.34 
28.1|17.23] 2.25 | 28.3|17.69] 62.93 [28.4] 12.51| 40.26 [28.4/ 47.45] 45.92 } 28.5] 3.84 | 10.78 








12.06, 40.44 | 29.4| 47.27] 46.26 J29.5| 3.81 | 11.19 
11.63| 40.61 | 30.4| 47.08] 46.57 130.5] 3.77 | 11.58 


29.1[17.06| 1.91 | 29.3 
30.1|16.91| 1.58 930.3 


17.39 | 62.96 |29.4 
17.10| 62.98 | 30.4 














12.00 —I1.95 II1.II —11.06 18.45 -—18.43 12.23 —12.19 9-76 9.7! 

ro 42™ 215.27 55 47™ 138.194 7h 18™ 19.35 g¢ g™ 38%.50 10" 59" > 57*.052 

—85° 12’ 52/03 | —84° 49’ 53/7.11 | —86° 53’ 33’°.62 1—-85° 18’ 43/98 [-84° 7’ 137.77 
[Eph 12] 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Hs. 31 Mense. 7 Octantis.  Octantis. 
Mag. 6.2 Mag. 6.4 Mag. 5.4 


6 

Yeclina-4 Mean | Right | Declina-j]Mean/| Right | Dectina-]Mean| Right | Decilina 
tion {Solar|Ascen-| tion [Solar|Ascen-| tion [Solar/A 

South. | Date.| sion. | South. | Date.| sion. | South. | Date. 








[- 


86 531 Mar.| 9 9/-85 18 


” 


° o h m ° o 
-85 12{Mar.| 5 47|—84 50] Mar. 


oe 8 ZA 


61.58 | 1.3(/17.10] 2.98 | 1.4 40.61 } 1.4 46.57 
61.27 | 2.3|16.83| 3.02 | 2.4 40.78 | 2.4 46.87 
60.98 | 3.3/16.57| 3.05 | 3.4 40.95 | 3.4 47.16 
60.70 | 4.3| 16.31] 3.10 | 4.4 41.14] 4.4 47-47 
60.43 | 5.3/ 16.06; 3.16 | 5.4 41.34] 5.4 47.81 
60.14 | 6.3115.79| 3.24 ] 6.3 41.56] 6.4 48.14 
59-85 } 7-3115-51| 3-34 | 7-3 41.78 | 7.4 48.49 
59-55 | 8.3/15.22| 3.43 | 8.3 42.02 | 8.4 48.85 
59-22 | 9-3/14.92) 3-49 | 9.3 42.24] 9.4 49.22 
58.88 }10.3) 14.62] 3.54 10.3 42.45 | 10.4 49.58 
§8.52 F11.3/14.38] 3.57 F11.3 42.65 J 11.4 49.92 
58.14 J12.3| 14.00] 3.58 [12.3 42.82 12.4 50.25 
57-77 [13-3| 13-79] 3-57 [13-3 42.97 113-4 50-57 
57-41 114.3|13.40] 3.54 914.3 43.10 114.4 50.86 
§7-05 115.3| 13.12} 3.50 315.3 43.22 115.4 51.13 
56.70 116.3 | 12.84) 3.46 [16.3 43.33 | 16.4 51.39 
56.37 117.3| 12.58! 3.42 117.3 43-42 [17.4 51.65 
§6.05 118.3] 12.32] 3.39 918.3 43-53 518.4 51.91 
55-73 [19.2|12.07| 3.38 4|19.3 43-67 [19.4 §2.18 
55-41 | 20.2/ 13.81] 3.39 | 20.3 43.82 120.4 52.47 
§5.08 [21.2] 11.54] 3.42 $21.3 43.97 [21.4 52.77 
54-74 | 22.2/ 13.25] 3.43 [22.3 44.13 $22.4 53.09 
54.38 | 23.2| 10.94) 3.43 | 23.3 44.30 | 23.4 53-42 
53-99 [24.2|10.62| 3.42 [24.3 44.45 124-4 53-75 
53-59 [25-2| 10.31] 3.37 [25.3 44.58 125.4 54.06 
53-17 | 26.2} 10.00] 3.30 | 26.3 44.68 [26.4 54-34 
52.75 | 27.2] 9.69| 3.20 $27.3 44.76 427.4 54.60 
52.35 128.2| 9.39] 3.08 | 28.3 44.80 [28.4 54.84 
51.96 | 29.2| 9.11] 2.96 | 29.3 44.85 129.4 55.06 
51.59 | 30.2| 8.85] 2.86 [30.3 44.89 } 30.4 55.28 





44.94 }31.4 55-48 
45.00 | 32.4 | 40.83 | 55.70 


51.25 [31.2| 8.61{ 2.77 131.3 
50.90 132.2} 8.35| 2.69 132.3 





[1.94 II.1r 11.06 18.46 —18.44 12.24 12.20 9-77. ~9.7!1 

1°.27 5° 47" 13°.194f 7° 18™ = 19.35 gh o™ 38.50 | 10" 59" 57%.052 

47.03 184° 49’ 53/11 | —86° 53’ 33/762 [-85° 18’ 437.98 1-84° 7 13.77 
[Eph 12] 


490 


4 Octantis. 
Mag. 5.6 


Right | Declina 
Ascen-| tion 
° sion. South. 





—85 12 
59.90 
50.56 
50.21 
49-85 


hm 
I 42 


8 
12.64 
12.55 
12.46 
12.37 
12.27 | 49.47 
12.18] 49.07 
12.09 | 48.67 
12202! 48.27 


47.86 
47-45 
47.04 
46.65 


11.97 
11.94 
Il.Q1 
II.QI 


11.91 
II.gO 
I1.gO 
11.88 


46.27 
45-90 
45-55 
45.21 


11.84 


11.79 


11.73 
11.68 


44.85 
44.49 
44.11 
43-71 


11.63 
11.62 
11.63 
11.66 


43.29 
42.86 
42.43 
42.01 


11.71 
11.77 
11.82 
11.86 


41.60 
41.22 
40.86 


40.52 


11.89 
11.90 
11.91 
11.92 


40.18 
39.83 
39.48 
39.11 





11.98 —11.93 
1h 42™ 21°.27 
—85° 12’ 52/703 


APRIL, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


81 Mense. 
Mag. 6.2 


Mean| Right | Declina 
Solar| Ascen-| tion 
Date.| sion. 





bh m e td 


5 47 |-84 49 


mn 


62.69 
62.63 


62.57 
62.52 


Apr. 


1.2 
2.2 
3.2 
4.2 


8 
8.35 
8.11 
7-85 
7-57 


7.28 
6.98 
6.70 
6.41 


62.45 


62.37 
62.27 


62.15 


62.01 


61.84 
61.67 


61.49 


6.13 
5.86 
5.60 
5.36 


Q.2 
10.2 
11.2 
12.2 


61.32 
61.16 
61.01 
60.88 


13.2 
14.2 
15.2 
16.2 


5.12 
4.88 
4.65 
4.41 


60.77 
60.66 
60.53 
60.39 


17.2 
18.2 
19.2 
20.2 


4.17 
3-91 
3-63 
3-35 


60.22 
60.03 
59.81 
59-57 


21.2 
22.2 
23.2 
24.2 


3-07 
2.80 


2.55 
2.31 


2.08 
1.86 
1.65 


1.45 


25.1 
26.1 
27.1 
28.1 


59-33 
59-09 
58.87 
58.67 


58.48 
58.30 
§8.13 
57.96 


29.1 
30.1 
31.1 
32.1 


1.25 
1.05 
0.84 
0.61 


II.II —11.06 
5" 47™ 13°.194 
—84° 49! 53.11 


7 Octantis. 
Mag. 6.4 





h m ° td 


Apr. 
] oe 
57-96| 45.00 
57-54| 45-08 


S7-11| 45-17 
56.66! 45.26 


1.3 
2.3 
3.3 
4.3 


45.36 
45-45 
45-52 
45-56 


56.19 
55-70 
55-20 
54.69 


54.18 
53-68 


53-19 
52-73 


5:3 
6.3 
7-3 
8.3 


9-3 
10.3 
11.2 
12.2 


45-59 
45.60 
45-58 
45-55 


52.28 
51.85 


51.43 
51.01 


13.2 
14.2 
15.2 
16.2 


45-52 
45-49 
45-47 
45.46 


45.48 
45.50 
45-53 
45.56 


17.2 
18.2 
19.2 
20.2 


50.59 
§0.15 
49.69 
49.20 


21.2 
22.2 
23.2 
24.2 


48.70 
48.17 
47.65 
47-15 


45.57 
45.55 
45.50 
45.42 





25.2 46.67 
26.2 | 46.23 
27.2 | 45.82 
28.2 45-43 


29.2: 45.05 
30.2 44.64 
31.2 44.22 
32.2 | 43-78 


45.32 
45.21 
45.11 
45.04 


44.97 
44.91 
44.87 
44.83 


18.47 —18.44 

7) 18™ 18.35 

—86° 53’ 33/'.62 
[Eph 12] 





€ Octantis. 
Mag. 5.4 





h m o.lU€° 


7 17|-86 53] Apr.| 9 9|-85 18] Apr. 


55-70 
55-93 
56.18 
56.44 


8 
40.83 
40.63 
40.41 
40.19 


1.4 
2.4 
3.3 
4.3 


56.71 
56.97 
57.22 
57-45 


5-3 
6.3 
7:3 
8.3 


39-95 
39.69 
39.42 
39-15 


38.86 
38.57 


38.29 
38.01 


57.66 


57-85 
58.02 


§8.17 


9-3 
10.3 


11.3 
12.3 


58.32 
58.46 
58.61 
58.77 


13.3 
14.3 
15-3 
16.3 


37-74 
37-48 
37-23 
36.99 


36.76 


36.52 
36.26 


35-98 


35-69 
22.3 | 35.38 
23-3 | 35.06 
24.31 34.74 


58.94 
59-13 
59.33 
59.52 


17-3 
18.3 
19.3 
20.3 
21.3 59.71 
59-89 
60.05 
60.17 


60.27 
60.35 
60.42 
60.50 


25-3 
26.3 
27-3 
28.3 


34.43 
34.14 
33-87 
33.61 


60.60 
60.71 
60.84 
60.96 


33-36 
33.12 
32.86 


32-59 


29-3 
30.3 
31.3 
32.3 


12.25 —I2.21 
g® 9@ 38°%.50 
—85° 18’ 437'.98 


10 59 


8 
62.18 
62.10 
62.03 


61.96 


61.87 


61.77 
61.66 


61.53 


5-4 
6.4 
7-4 
8.4 


61.39 
61.25 


61.10 
60.95 


9-4 
10.4 


11.4 
12.4 


60.80 
60.67 
60.55 


60.44 
| 


13.4 
14.4 
15.4 
16.4 


17.4 | 60.33 
18.4 | 60.22 
19.4 | 60.10 
20.4 | 59-97 


59.82 
59-65 
59-47 
59.29 


21.4 
22.4 
23.4 
24.4 


25.4 
26.4 
27.4 
28.4 


59.11 
58.93 
58.76 
58.61 


58.47 
58.34 
§8.21 
58.07 


29.4 
30.4 
31.3 
32.3 


9-77 








23.32 
23.65 
24.00 
24.96 


24-73 
25.10 
25-47 
25.84 


26.19 
26.52 
26.84 
27.13 | 


27.41 
27.68 
27.95 
28.23 


28.52 
28.83 
29.16 
29.50 


29.84 
30.18 
30.49 
30.77 


31.03 
31.26 
31-47 
31.69 


31.93 
32.17 
32-43 
32.69 


—9.72 


10° sg™ 5 7*.052 
—84° 7 13.77 


MAY, 1912. 491 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 








May) 7 17|-86 53 —84 7 
8 a” 8s o 
1.2] 44.22] 44.87 ] 1.3/32.86| 0.84 
2.2| 43-78] 44.83 | 2.3] 32.59] 0.96 
3-2 | 43-33 | 44-78 | 3-3] 32.30} 1.09 
4.2|42.87| 44.71 | 4.3] 32.01] 1.21 


I 42 (-85 12 
8 a” 
11.92| 39.11 
11.93| 38.72 
11.95 | 38.33 
11.99 | 37-93 


S 






1.3 | 58.21 | 32.43 
2.3 | 58.07 | 32.69 
3-3 | 57-92 | 32.96 
4-3 |57-76| 33-23 









5.21 42.41| 44.62 | 5.3]/31.71| 1.30  5.3/57-58| 33-50 
6.2 41.94 | 44.52 | 6.3/31.40| 1.38 | 6.3 | 57.38 | 33-75 
7.2 41.48] 44.40 | 7.3/31.10| 1.44 | 7.3/57-18]| 33.98 
8.2 | 41.04 44.26 | 8.3) 30.79] 1.48 | 8.3] 56.98] 34.19 


12.05 | 37-53 
12.12| 37.13 
12.21 | 36.75 
12.31 | 36.38 


9.2| 40.61 | 44.10 f 9.2/1 30.49] 1.49 7 9.3] 56.77]| 34.38 
10.2 | 40.19} 43.93 | 10.2] 30.20] 1.50 [10.3 | 56.57] 34.56 
11.2 39.80 | 43-76 [11.2] 29.92] 1.50 [11.3] 56.38| 34.72 
12.2 | 39.43 | 43-61 12.2 | 29.65] 1.50 [12.3 | §6.20/ 34.88 


12.42| 36.02 
12.53| 35.68 


12.63 | 35-35 
12.72] 35.02 


34-70 
34-39 
34-05 
33-69 


33-30 
32.92 
32.54 
32.17 


13.2 39.08 | 43-47 | 13.2| 29.39] 1.52 113.3] 56.03 | 35.03 
14.2 | 38.73! 43-35 [14.2| 29.14] 1.55 114.3/55.86/| 35.20 
15.2 | 38.37| 43.24 [15.2|28.89| 1.60 115.31 55.70/ 35.38 
16.2 | 38.00| 43.14 [16.2 | 28.63] 1.67 116.3|55.54)| 35.58 


17.2 | 37-60| 43.04 [17.2 | 28.36/ 1.73 [17.3|55-37 | 35-79 
18.1 | 37.17 | 42.92 118.2 / 28.07] 1.78 [18.3] 55.19] 36.02 
19.1 | 36.73| 42.78 J. 19.2|27.76| 1.82 119.3) 54.99 | 36.23 
20.1 | 36.28 | 42.60 | 20.2|27.44| 1.83 [20.3] 54.78] 36.42 


31.80 
31.46 
31.14 
30.85 


21.1] 35.85 | 42.40 [21.2] 27.14] 1.81 [21.3 |54.56| 36.60 
22.1 | 35-45 | 42.18 } 22.2 | 26.83| 1.78 [22.3] 54.33 | 36.74 
23-1 | 35-07 | 41.95 $23.2 | 26.53] 1.72 [23.3] 54.11 | 36.85 
24.1 34-73 | 41.73 124.2| 26.25] 1.65 [24.31 53.90] 36.95 
30.57 $25.1 | 56. 25.1 34.42 41.52.125.2/25.99| 1.58 125.3 | 53-70] 37.03 
30.28 | 26.1 . 26.1 | 34.14] 41.32 [26.2] 25.75| 1.52 [26.3| 53.51 | 37.12 
30.00 } 27.1 . 27.1 | 33-85 | 41.14 }27.2|25.52| 1.47 [27.3|53.34| 37.22 
29.70 [28.1 . 28.1 | 33-54| 40.98 [28.2/ 25.28] 1.44 | 28.3| 53.17 | 37-33 


29.39 | 29.1 . 29.1 | 33-21 | 40.82 29.2) 25.03] 1.43 129.3] 53.00| 37.45 
29.08 § 30.1 . 30.1 | 32.87 | 40.65 | 30.2] 24.77| 1.41 [30.3] 52.82 | 37.58 
28.76 | 31.0] 55. 31.1 | 32.52| 40.47 131.2) 24.50] 1.39 [31.3] 52.63 | 37.71 
28.43 132.0] 55. 32.1 | 32.17] 40.29 32.2 | 24.22 1.34 132.3 | 52.43 | 37.83 


wovunuwuouo owuowoo 0ovovwo 0600 0 oo 0 0 o-oo) wo 6 6 00 0 Oo 





18.46 —18.44 12.25 —I2.21 9-77 —9.72 

7® 138™ 19.35 g¢ g® 38'.50 10° 597 57.052 

—86° 53’ 33/62 [—-85° 18’ 43.98 §—-84° 7° 13.77 
(Eph 1s] 


II.97 —II.93 11.10 —11.06 
r® 42™ 219,27 5° 47™ 13°.194 
5° 12’ 5§2’'.03 [84° 49’ 5377.11 


492 JUNE, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


4 Octantis. Octan! 

Mag. 5.6 6 

| 

Mean! Right | 

Solar Ascen- “| 
Date.| sion. 

i 











hm | 
June| 1 42 
J 
1.9 | 14.99 
2.9] 15.16 . 2.0| 55-43 
3-9 | 15-34 . 3-0 | §5-30 
4-9 | 15-53 . 4.0) 55.19 
5-9 | 15-73 : 5:0} 55-09 
6.9| 15.94 . 6.0} 55.0% 
7-9| 16.15 . 7.0 | 54-94 
8.9 | 16.34 . 8.0 | 54.88 
9.9| 16.51 . 9.0 | 54.82 
10.9 | 16.67 . 10.0 | 54.77 
11.8] 16.82 . 11.0 | 54.71 
12.8] 16.98 . 12.0 | §4.64 
13.8/ 17.14 . 13.0 | §4.56 
14.8 | 17.31 . 14.0 | 54.47 
15.8] 17.49 ; 15.0 | 54.37 
16.8 | 17.70 . 16.0 | §4.29 
17.81 17.93 . 17.0 | 54.21 
18.8 | 18.16 . 18.0 | 54.14 
19.8 | 18.40 . 18.9. 54.10 
20.8 | 18.64! 23. 19.9 | 54.08 
21.8] 18.86] 23.23 | 20.9 | 54.08 | 
22.8| 19.08] 23. 21.9 | 54.08 | 
23.81 19.29 . 22.9 | 54.07 . . . . 47.90) 
24.8] 19.49 . 23.9 | §4.07 . . -2| 47.73 ' 
25.8| 19.68 . 24.9 | 54.06 . . . . . | 
26.8 | 19.87 . 25.9 | 54.04 
27.8 | 20.08 . 26.9 . 54.02 . . . . . | 
28.8 | 20.28 . 27.9 | 53-99 
29.8 | 20.51 . 28.9 | 53.97 
30.8 | 20.76 . 29.9 | 53-95 


31.8 | 21.02 . 30.9 | 53-95 


11.97 —I1.g2 II1.1IO —II.O5 18.45 —18.43 12.25 —12.21 9-77 
15 42™ 21°.27 5> 47™ 13%.194]7 75 18™ = 1°.35 gh g™ 38%.50 | 10% 59™ 5 
—85° 12’ 52/703 184° 49’ 53.11 | -86° 53’ 33/62 ]—85° 18’ 43.98 [-84? 7’ 1, 
{Eph 12] 


JULY, 1912. 493 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


31 Mense. 7 Octantis. Ooctantis. 
Mag. 6.2 Mag. 6.4 “eee 5.4 ae 6s 6. 3 


bea! Right |Dectina Mean Right |Declina4 Mean Right |Decina ditoan| Right [Destina afean| Right | Dect- 
en} Ascen- tion [Solar] A tion Solar 























sion. | South. | Date sion. South. Date. ‘lone spath, Pate : pal spaih. Date.| sion. "| South. 
hm eo ¢ hm o 7 hm o 4 hm o 7 hmj ° ’” 
1 42{-85 12] July) 5 46/84 49] July) 7 17;-86 53] July) 9 9/-85 18] July) 10 59/84 7 
3 o” 8 ” 8 0 8 ld 8 ” 
2.8 | 21.02] 21.35 } 1.9] 53-95! 39.79 ] 1.0|25.06| 32.39 [| 1.1/17.24] 57-08 J 1.2} 46.40} 38.07 
@.8 | 21.29) 21.18 | 2.9] 53.98] 39.43 | 2.0| 24.91| 32.06 | 2.1/17.04] 56.83 | 2.2} 46.18] 37.98 
BS i 21.55| 21.04 ] 3.9] 54.02] 39.06 | 3.0] 24.78) 31.71 | 3.1 | 16.84] 56.58 | 3.2} 45.96) 37.86 
@.8 | 21.82 | 20.92 | 4.9| 54.08] 38.71 | 4.0] 24.68/ 31.37 | 4.1} 16.65] 56.32 | 4.2] 45.76! 37.73 
§-8 | 22.08| 20.80 | §.9| 54.14; 38.38 | 5.0] 24.59| 31.03 | §.1| 16.48) §6.06 Ff 5.2] 45.57 | 37.58 
6.83 | 22.31 | 20.70 | 6.9] 54.20| 38.08 | 6.0} 24.53] 30.71 | 6.1] 16.33] §5.81 | 6.2} 45.40| 37.44 


7-8 | 22.§5| 20.62 | 7.9| 54.26| 37.80 | 7.0] 24.49| 30.40 | 7.1) 16.20| 55.56] 7.2/4 
6.8 | 22.78| 20.52 | 8.9| 54.31] 37-53 | 8.0] 24.44] 30.11 | 8.1| 16.07| 55.32 | 8.2 


9.8 | 22.98| 20.41 | 9.9] 54.35| 37-26] 9.0] 24.37| 29.84 f 9.1| 15.93] 55.10] 9.2 
30.8 | 23.18] 20.30 | 10.9| 54.38! 36.97 110.0} 24.29] 29.59 J 10.11 15.79] 54.90 I 10.2 
ux.8 | 23.40| 20.17 | 11.9| 54.40] 36.67 111.0} 24.20! 29.33 J r1.1| 15.64] 54.71 [13.2 
32.8 | 23.64| 20.01 1 12.9| 5§4.42| 36.35 [11.9] 24.09] 29.05 J. 12.1} 15.48] 54.50 [12.2 


33.8 | 23.89| 19.85 [13.9] 54-45| 36.02 1 12.9] 23.97] 28.76 J. 13.1) 15.30| 54.28 I.13.1 
24.8 | 24.135] 19.72 114.9! 54.49| 35-67 113.9] 23.85 | 28.44 [14.1 / 15.12] 54.05 114.1 
35.8 | 24.42| 19.61 115.9] 54.55] 35-30 114.9| 23.74] 28.09 115.1 | 14.94| 53.78 [15.1 
16.8 | 24.71 | 19.53 116.9| 54.64] 34.95 115.9] 23.67] 27.73 116.1 | 14.77] 53.50 | 16.1 


29.7 | 25.00| 19.47 117-9] 54.74| 34.62 | 16.9] 23.64| 27.36 [.17.1| 14.62] 53.20 [17.1 
38.7 | 25.27| 19.42 118.9/ 54.85 | 34.31 [17.9] 23-64| 27.02 [18.1 | 14.49] 52.88 [18.1 
19.7 | 25.51| 19.40 | 19.9] 54.97] 34.03 | 18.9 | 23.67 | 26.68 [19.1 | 14.39] 52.58 f.19.1 
20.7 | 25.76| 19.37 [20.9! 55.08] 33-77 ]19.9| 23-71 | 26.37 } 20.1 | 14.31] 52.30 | 20.1 


42.86 | 35.34 
42.73 | 35-16 
42.60 | 34.99 
42.47 | 34-84 


21.71 25.99] 19.35 121.9}55.18| 33-52 | 20.9| 23-75 | 26.08 }.21.1} 14.24] 52.03 | 23.1 
22.7 | 26.22| 19.33 122.9) 55-27] 33-27 121.9] 23.78] 25.80 | 22.0! 14.15 | 51.77 | 22.1 
23.7 | 26.44] 19.30 123.9 | 55-35] 33-02 |22.9| 23.80| 25.54 123.0] 14.06} 51.52 | 23.1 
24.7 | 26.67| 19.25 124.9} 55-43| 32-76 [23.9 | 23.80/ 25.28 124.0] 13.96] 51.27 [24.1 


42.33 | 34-68 
42.18 | 34.51 
42.02 | 34.33 
41.86 | 34.14 


2§.7| 26.91 | 19.21 125.9155.§2| 32.48 [24.9 | 23.80] 24.99 | 25.0/ 13.86} 51.02 [25.1 
26.7 | 27.16| 19.16 126.9} 55.61 | 32.18 125.9 | 23.80] 24.69 | 26.0) 13.76| 50.76 [26.1 
27.7 |27.42| 19.31 | 27.9) 55.71 | 31.87 | 26.9 | 23.81 | 24.38 | 27.0/ 13.64] 50.48 J. 27.1 
28.7 | 27.68| 19.07 128.9 | 55.83| 31.55 127-9 | 23-83 | 24.06 [| 28.0/ 13.53/| 50.19 [28.1 





29.7 | 27.96| 19.06 | 29.9| 55.96] 31.24 1 28.9] 23.86| 23.72 | 29.0| 13.43 | 49.88 [29.1 | 41.69 | 33.92 
30.7 | 28.25 | 19.08 | 30.9| 56.11 | 30.93 [29.9 | 23.92} 23-37 1 30.0] 13.34] 49.55 | 30.1 | 41.53 | 33.68 
33.7 | 28.54] 19.10 [31.9] 56.26| 30.64 | 30.9 | 24.00) 23.02 | 31.0| 13.26] 49.212 [31.1 | 41.38 | 33.43 
32.7 | 28.82] 19.14 | 32.9] 56.42| 30.37 [32.9| 24.10] 22.68 | 32.0] 13.19] 48.88 | 32.2 | 41.23 | 33.17 


11.96 —11.92 II.0Q —I1.04 18.44 18.41 12.25 12.21 9-77. ~9-72 

r> 42™ 21°.27 5" 47™ 13°.194 7° 18" = 1°.35 g® of 38*%.50 10" 59" 579.052 

—85° 12’ §2'.03 | -84° 49’ 537.11 [86° 53’ 33.62 [85° 18’ 43.98 [-84° 7’ 13.77 
[Eph 13] 


494 


APPARENT PLACES OF CIRCUMPOLAR STARS 


4 Octantis. 
Mag. 5.6 


AUGUST, 1912. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


81 Mense. 
Mag. 6.2 


Mean Right Declina Mean Right Declina 


Solar 
Date. 





Ascen-: 


| hm 


Aug. 
8 


1-7 | 


tion 





° , 


ae 


28. 82 | 19.14 


aA ! 29.08 | 19.20 


3-7 | 29. 32 


7 | 29-56 | 


5:7 | 29-77 | 


6.7 | 29.99 
7.7 | 30.20 
8.7 | 30.42 


9.7 , 30.66 
10.7 | 30.92 
11.7 | 31.17 
12.7! 31.43 


13.7 | 31.70 
14.7 | 31.97 
15.7. 32.21 
16.7 | 32.44 


17.7 | 32.66 
18.7 | 32.87 
19.7 | 33-06 
aan 33-25 


21. 7 33-44 . 
22.7 | 33-66 


23.6. 33.88 


24.6 34.12 | 


| 
25.6. 34.37 | 


26.6 , 34.60 


27.6. 34.84 
28.6 | 35.07 


29.6 35.29 


30.6 35.49 | 


31.6) 35.68 


32.6 35-85 , 


11.96 








19.27 
19.33 


19.40 
19.44 
19.47 
19.50 


19.50 
19.53 
19.57 
19.62 


19.70 
19.81 
19.94 
20.08 


20.22 
20.36 
20.48 
20.60 


20.71 
20.81 
20.92 
21.05 


21.19 
21.35 
21.52 
21.70 


21.91 
22.13 
22.35 
22.57 


—11.92 


1% 42™ 219.27 
—85° 12’ 52/7.03 


Solar Ascen- 
sion. South. Date. sion. 





| hom 


8 
1.9. 56.42 
2.9 | 56.59 
3-9 | 56.76 
4-9 | 56.92 


5-9 | 57-06 
6.9 | 57-19 
7-9| 57-32 
8.9 57.44 


9-9: 57-56 
10.9 ; 57-69 
11.91 57.85 
12.8 | 58.03 


13.8 | 58.22 
14.8 58.42 
15.8. 58.63 | 
16.8 58.84, 


59.03 | 
59.21 

59-39 | 
59-561 


17.8 
18.8 
19.8. 
20.8 


21.8 59-73 | 
22.8 59.90. 
23.8 | 60.08 
24.8 60.27 | 


25.8 60.47 | 
26.8 60.68 
27.8 60.91 , 
28.8, 61.15 


29.8 61.39 | 
30.8 61.63 
31.8. 61.87 
32.8 62.09 | 


11.09 
5" 47™ 


tion 


South. 


° ’ 


1 42 12 ane 5 461-84 49 Aug. 717 


39.37 
30.11 
29.88 
29.67 


29.48 
29.28 
29.07 
28.84 


28.59 
28.32 
28.05 


27-79 


27-54 
27.31 
27.11 
26.94 


26.78 
26.64 
26.50 


26.35 


26.19 
26.01 
25.83 
25.64 


25-45 
25.26 
25.08 


24.92 


24.79 
24.68 
24.61 


24-53 


—11.04 
13°.194 


—84° 49’ 5377.11 


7 Octantis. 
Mag. 6.4 





hm 


8s 
1.9 24.23 
2.9 24.38 
3-9 24-53 
4.9 24.66 


5-9 24.78 
6.9 ' 24.88 
7-9! 24.96 
8.9} 25.04 


9.9 | 25.12 
10.9 | 25.21 
11.9 | 25.32 
12.9! 25.46 


13-9 | 25.64 
14.9 ' 25.85 
15.9 26.06 
16.9 26.28 | 
| 
17.9 26.51 | 
18.9 26.73 | 
19.9 26.93 
20.9 27.12 
21.9 27.29 | 
22.9! 27.46 
23-9 27.64 
24.9 ' 27.85 





25.9 28.08 | 
26.9 | 28.32 
27.9 28.59 
28.9 ' 28.88 : 

| 
29.9. 
30.9 29.51 
31.9 | 29.84 


32.9 30.15! 


18.42 
zn 18™ 





29.19. 





22.35 
22.05 
21.76 
21.49 


21.24 
20.98 
20.72 
20.45 


20.16 
19.85 
19.54 
19.22 


18.89 
18.58 
18.30 
18.05 


17.81 
17-59 
17.38 
17.16 


16.94 
16.69 
16.42 
16.15 


15.87 
15-59 
15-33 
15.07 


14.83 
14.62 
14.43 
14.26 


—18.40 


1°.35 


—86° 53’ 33/’.62 
[Eph 12] 


53, Aug.) 9 9 


C Octantis. 
Mag. 5.4 


tion 





h m ° 


oo 
1.0 
2.0 
3.0 
4.0 


13.14 
13.11 
13.10 





5.0 13.09 | 
6.0 | 13.07 
7.0| 13.04 
8.0] 13.00 


12.96 
12.90 





8.9 
9-9 
10.9 


II.9 
12.9} 12.75 | 45.31% 
13.91 12.73 
14-9) 12.74| 44.61 
15.9! 12.77 
169 12.82 
17.9 | 


8 
13.19, 48.88 
48.54 
48.22 
47-92 


Mean Right |Declina Mean! Right ! ‘Deciina 
Solar Ascen-! tion jSolar|Ascen-| 
Date. sion. | South. | Date.| sion. | 


a 


5 18 


47-63 
47.36 
47.10 
46.84 


46.57 
46.28 


12.83 | 45-97 
12.78! 45.65 
44.95 
44.28 


43-97 
12.86: 43.68 


18.9 | 12.90| 43.41 
19.9:12.93) 43.14 


20.9 


21.9 
22.9 


23.9 ° 


12.99 

13.00 
| 

24.9 , 13.02 


42.01 


12.96. 42.88 
12.98 | 42.60 
42.31 


41.69 


25.9 | 13.06 41.36 


26.9 | 13-11 
79, 13.17 





41.03 
40.69 


28.9! 13.25! 40.35 


29.9 | 13-34 


40.02 


30.9 | 13.44| 39-71 


12.24 —12.20 


g® 9 38°.50 
—85° 18’ 43/’.98 


31.9| 13.55! 39-43 











6.1 | 40.72 | 31.99 
7.1 | 40.63 | 31.6 
8.1 | 40.53 | 31-49 





9.1 | 40.42 | 31.29 
10.1 | 40.29 | 31.09 
11.1 | 40.15 | 30.86 
12.1 | 40.01 | 30.60 








13-1 | 39.89 | 30.32 
14.1 | 39.77 | 30.01 
15.1 | 39.68 29.6 
16.1 | 39.62 | 29.38 


17.1 | 39.57 | 29.09 
18.1 39.52: 28.81 
19.0! 39.47, 28.55 
20.0 | 39.42 | 28.29 





21.0, 39.36 ! 28.05 
22.0| 39.29! 27.81 
23.0 ) 39.22 | 27.55 
24.0 ° 39.14! 27.27 





25.0 39.07 26.98 
26.0! 38.99 : 26.67 
27.0: 38.92 , 26.35 
28.0 38.87 | 26.01 


29.0 | 38.83 | 25.66 
30.0 | 38.80: 25.32 
31.0 | 38.79 | 24.99 
32.0 | 38.79 ' 24.68 





9-77-97? 
10" 59™ 577.052 
84° 7! 13".77 


SEPTEMBER, 1912. 495 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 














h hm| ° ’ 

5 47 |-84 49 Sept.) 7 17 |-86 53 Sept. —85 18 [Sept.| 10 59 |-84 7 
8 id 

1.0 | 38.79 | 24.68 

2.0| 38.79 | 24.38 

3-0 | 38.80 | 24.10 

4.0 | 38.80 | 23.85 


1.9| 30.15 | 14.26 
2.9 | 30.43 | 14.09 
3-9 | 30.69 | 13-93 
4.8| 30.94| 13.76 


§.8/ 31.16] 13.58 
6.8 | 31.39} 13-38 
7.8| 31.64] 13.16 
8.8 | 31.93] 12.93 


5.0 | 38.79 | 23.60 
5-9 | 38.76 | 23.34 
6.9 | 38.72 | 23.07 
7.9 | 38.68 | 22.77 


9.8 | 32.24] 12.70 
10.8 | 32.58] 12.49 
11.8 | 32.95 | 12.31 
12.8 | 33.32] 12.16 


8.9 | 38.64 | 22.45 
9.9 | 38.63 | 22.11 
10.9 | 38.64 | 21.76 
11.9 | 38.65 | 21.41 


13.8 | 33.69 | 12.03 
14.8 | 34.05 | II.91 
15.8 | 34.39] 11.81 
16.8 | 34.71 | 11.72 


12.9 | 38.69 | 21.08 
13.9 | 38.74 | 20.77 
14.9 | 38.79 | 20.48 
15.9 | 38.85 | 20.20 


17.8 | 35.02 | 11.62 
18.8} 35.34] 11.50 
19.8} 35.65 | 11.37 
20.8 | 35.98 | 11.23 


16.9 | 38.90 | 19.94 
17.9 | 38.94 | 19.68 
18.9 | 38.98 | 19.41 
19.9 | 39.00 | 19.13 


21.8 | 36.32] 11.08 
22.8] 36.67} 10.93 
23.8 | 37.03| 10.79 
24.8 | 37.42| 10.67 


20.9 | 39.02 | 18.84 


21.9 | 39.05 | 18.54 
22.9 | 39.08 | 18.22 


23.9 | 39.12] 17.89 


25.8} 37.84| 10.56 
26.8 | 38.27| 10.47 
27.8 | 38.69] 10.41 
28.8 | 39.10] 10.38 


24.9 | 39.18 | 17.56 
25.9 | 39.25 | 17.22 
26.9 | 39.34 | 16.89 
27.9 | 39-44] 16.59 


28.9 | 39.55 | 16.31 
29.9 | 39.66 | 16.05 
30.9 | 39-77 | 15.81 


29.8 | 39.49 | 10.37 
30.8 | 39.86] 10.35 
31.8 | 40.20] 10.33 





97 11.93 11.08 —I1.04 18.41 —18.39 12.24 —12.20 9-77. 9.71 

42™ 21°.27 55 47™ 13°.194] 7° 18" 1°.35 gh g™ 38%.50 | 10" 59™ 5§7*.052 

' 12’ 5§2'7.03 §—-84° 49’ 5377.11 | —86° 53’ 33/7.62 [—85° 18’ 43/.98 §—-84° 7’ 137.77 
[Eph 12] 


496 


4 Octantis. 
Mag. 5.6 


Declina 


Mean] Right 
Solar; Ascen-| tion 
South. 


Date| sion. 








h im! ° , 
Oct.| 1 42;}-85 12 
38 ” 
1.5 | 39-86| 30.06 
2-5 | 39-90} 30.32 
3-5 | 39-97 | 30-57 
4.5 | 40.05 30.82 





5-5 40.13| 31.09 

6.5 | 40.21 | 31.36 

7-5 | 40.30| 31.67 

8.5 ' 40.37 | 32.01 
I 


32.36 
32.71 
33-95 
33-38 


33-69 
33-98 
34-27 
34-54 


9-5 | 40.43 
10.5 ) 40.46 
11.5; 40.47 
12.5 | 40.45 


13-5 
14.5 
15-5 
16.5 


40.43 
40.41 
40.39. 
40.39 | 


34-83 
35-12 
35-42 
35-72 


17.5 | 40.40 ' 
18.5 | 40.41 | 
19.5 | 40.42 | 
20.5 , 40.45 | 


36.05 
36.39 
36.74 
37.10 


21.5 | 40.47 
22.5 | 40.47 - 
23-5 | 40-45 
24.5 | 40.40 





25-5 40-35 
26.5 | 40.27 | 
27-5 | 40.18 | 
28.5! 40.08 


37-44 
37-78 
38.09 
38.39 


29.5| 40.00 38.66 
30.5 ; 39-93 | 38-91 
31.5. 39.86} 39.16 
32-5 | 39-8 80} | 39-42 

11.97 —I1.93 

rh 42™ 219.27 
—85° 12' 52/'.03 








1.7 
2.7 
3-7 
4-7 


5-7} 9-70 
6.7| 9.93 
7-7| 10.17 
8.7 | 10.42 


97] 10.67 
10.7 | 10.91 
11.7 | 11.13 
12.7 | 11.33 


13.7 11.52 
14.7 | 11.71 
15.7 11.90 
16.71 12.09 





17.7 12.27 
18.7. 12.46 
19.7 | 12.67 
20.7 | 12.89 


21.7; 13.10 
22.7! 13.31! 
23-7: 13-53, 
24.6) 13.74! 


25. 6113. 94, 
26.6 | | 14. 13. 
27.6; 14.29, 
28.6 “14.44 


29.61 14.58 | 
30.6, 14.72! 
31.6 14.85 | 
32.6| 15.00} 


11.08 
h qa 
47™ 


OCTOBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





23.98 
24.06 
24.12 
24.17 


24.21 
24.26 
24.33 
24.43 


24.56 
24.72 
24.90 
25.09 


25.27 
25.44 
25.60 
25-74 


25.87 
26.00 
26.14 
26.29 


26.45 
26.62 


26.83 
27.06 


27.31 
27-57 
27.83 
28.08 


28.32 
28.54 
28.75 
28.93 


—I¥.04 
137.194 


—84° 49" 5377.11 


13. 7| 44- 77 
14.7: 45: 13 
15.7 45.48 
16.7. 45.82 | 

| 
17.7: 46.17 
18.7 46.53 
19.7. 46.90 
20.7 47-79) 


21.7 .47.70 
22.7: 48.12 | 
23-7 48.55) 
24.7 | 48.97 


25-7 | 49-38 
26.7 49.78 
27-7 | 50.15 
28.7: 50.48 


29.7 | §0.79 
30.7 | S1.09 
31.7 | 51-39 
3 7 ot 7O 
18.41 
7h 18™ 


10.30 
10.26 


10.20 


10.13 
10.06 
10.01 


9.98 


9-97 
9-99 
10.04 
10.11 


10.18 
10.24 
10.30 
10.34 


10.37 
10.38 
10.40 


10.43 


10.46 
10.52 
10.61 
10.71 


10.83 
10.98 
1.14 
11.29 


11.44 
11.58 
11.71 
11.82 





—18.38 
1°.35 


—86° 53’ 33/'.62 


[Eph 12] 








12.23 
gh 
—85° 








31.96 
31.81 
31.65 
31.48 


31.29 
31.08 
30.88 


30.69 


39.53 
39.39 
30.28 


30.19 


30.11 
30.05 


| 29.96 
| 29.87 


29.77 


' 29.66 
| 29-54 


29.43 


. 29.32 


29.22 


' 29.13 
" 29.07 


29.03 
29.02 


29.03 


| 29.06 


29.08 
29.08 
29.07 
29.06 


—12.19 


g™ 38°.50 
18’ 43/'.98 





1.9 | 39-87 | 15.99 
2.9 | 39-96] 15.37 
3-9 | 40.03 | 15.14 
4-9 | 40.11 | 14.89 


«go lgo.t8 14. 


nN 


6.9 | 40.26 | 14.33 


7-9 | 40.35 | 14.02 
8.9 40-47 1313 
40.61 | 13.45 
40.75 | 13.18 
40.91 
41.07 


9-9 
10.9 
11.9 
12.9 
13.9 | 41.23 
14.9 | 41.37 | 12.33 
1§.9! 41.50! 12.13 
16.9 41 62: a8 


79) 41.75 11.73 
18.9 41.87, 11.52 
19.9! 42.00 11.29 
20.9 | 42. 13 ' 11,06 


42.28, 10.8! 
42.44 10.57 
42.61 | 10.36 
42.80' 10.15 


21.9 
22.9 
23.9 
24.9 


43.00; 9.95 
43.20, 9.78 
43-40} 9.64 
43.60! 9.53 


25-9 
26.9 
27-9 
28.9 





9.42 
9.31 
9.19 
9.05 


29-9 
30.8 
31.8 
32.8 


43.78 | 
43-94 

44.09 
44.25 | 








9.76 9.7! 
10" 59™ _57°.052 
84° 7 13077 


12.94 | 
12.72 | 


12.52 « 


NOVEMBER, 1912. 497 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT 


1912——32 [Eph ta] 


498 


47.08 
47.31 
47-55 
47-77 





5-4| 34-76] 47.98 
6.4} 34-50] 48.17 
7-4| 34-24| 48.33 
8.4) 33-99 | 48.47 


9-4| 33-74 | 48.60 
10.4| 33-51 | 48.72 
¥1.3| 33-29| 48.84 
12.3 | 33.08 | 48.96 


13.3 | 32.88 49.08 
14.3] 32.67| 49.21 
15-3 | 32-46] 49.35 
16.3 | 32.25] 49.50 


17.3 | 32-01 | 49.65 
18.3 | 31.75 | 49-79 
19.3 | 31-48; 49.93 
20.3 | 31.20| §0.04 


21.3] 30.92] 50.12 
50.18 
50.22 


§0.23 


23-3 | 30-35 
24.3 | 30.08 


25-3 a 50.25 
26.3 | 29.59| 50.26 
27.3] 29.36| 50.29 

§9-33 


50.40 
50.46 
59-53 
59:59 


29.3 | 28.91 
30.3 | 28.67 
31.3] 28.39 
32.3] 28.09 





11.98 —I1.94 
rh 42™ 218.27 
—85° 12’ 52/'.03 


DECEMBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


$1 Menses. 
Mag. 6.2 


1.5 
2.5 
3-5 
4-5 


Ir.10 


85 12] Dec.; 5 47 


8 
18.05 
18.12 
18.18 
18.23 


18.26 
18.27 
18.26 
18.24 


18,22 
18.20 
18.17 
18.13 


18.12 
18.12 
18.11 
18.10 


18.10 
18.08 
18.05 
18.00 


17.92 


17.83: 


17.72 
17.62 


17.51 
17.41 
17-33 
17.26 


17.20 
17.13 
17.06 
16.96 


9 ? 


—84 49] Dec.| 7 18 


0 


37-77 
38.10 
38.46 
38.83 


39.22 
39.61 
39.98 
40.34 


40.68 
41.01 


41.32 


‘41.62 


41.92 
42.23 
42.54 
42.87 


43-23 
43-62 
44.00 
44-39 


44.77 
45-13 
45.48 
45.80 


46.10 
46.37 
46.65 
46.94 


47-25 
47-58 
47-93 
48.30 


—11.05 
5° 47™ 13°.194 


—84° 49’ 5377.11 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


9.6 
10.6 
11.6 
12.6 


13.6 
14.6 
15.6 
16.6 


17.6 
18.6 
19.6 
20.6 


21.6 
22.6 
23.5 
24.5 


25:5 
26.5 
27-5 
28.5 | 


29.5 
30.5 
31-5 
32-5 


8 
0.27 
0.51 
0.76 
0.99 


r.20 
1.38 
1.53 
1.66 


1.76 
1.86 


1.96 
2.08 


2.20 
2.32 
2.45 
2.59 


2.74 
2.87 


2.98 
3-07 


3.12 
3-13 
3.11 
3.08 


3.06 
3-04 
3-04 
3-05 


3.09 
3-14 
3-17 
3-17 


18.43 


7h 


18™ 


—18.40 12.23 12.19 
1°.35 g® g™ 38%.50-] 10" 59" 577.052 





. 
~ 
~ = 








3-8 | 50.96 
4.8 | 51.22 


18.74 
19.04 
19.37 





«, 
oe . 


—h ne Me ot 

















19.72 5-8 | 51-48) 7.73 
20.08 6.7 | 51-73] 7 

20.44, 7-7 | S1-97| 747 
20.79 8.7] 52.19| 8.20 
21.11 9-7 | 52.41 8.23 
21.42 10.7 | §2.61| 8.36 
21.73 1x.7| 52.81] 8.48 
22.03 12.7 | 53.00| 8.60 
22.32 13.7 | 53-20] 8.70 
22.60 14.7 | 53-39 | 8.79 
22.90 15.7|53-59| 8.89 
23.21 16.71 53.80] 8.99 
23.55 17-7 | 54.02| 9.10 
23.90 18.7 | 54.26 9.24 
24.28 19.7 | 54-50 9-40 
24.68 20.7 “7 9.58 
25.08 21.7 | 54-97, 9-79 
25.47 22.7 | 5§-19 | 10.03 
25.84 23-7 | 5§-40| 10.27 





26.18 24.7 | 55-58 | 10.51 


26.51 
26.82 
27.12 
27-43 


25-7 | 55-75 ; 10-73 
26.7 | 55-91 | 10.93 
27.7 | §6.08 | 11.12 
28.7 | 56.26 | 11.30 








26.6! 38.02 


27.6| 38.14| 38.75 
28.6, 38.27 







29.6 - 38.42 
30.6 - 38.58 | 39.62 
31.6 | 38.75 | 39-94 
32.6) 38.91 


29.7 | 56-45 | 11-47 
30.7 | 56.66 | 11.66 
31.7 | 56.87 | 11.88 
32.7 | 57-08 | 12.11 


27.76 
28.11 
28.48 
28.88 


9.76 -9.71 


—86° 53’ 337.62 [—85° 18’ 43.98 §—-84° 7 137.77 


[Eph 12] 







JANUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


© Octantis. 
Mag. 4.1 


t Octantis. 
Mag. 5.4 


X Octantis. 
Mag. 5.2 


Mean! Right | 


Solar | Ascen- 
. | Date.; sion. 


i 
Mean! Right 'Declina 
Solar | Ascen-' 
Date sion. 




















Declina 
tion 
South. 


-! tion 
| South. 


—— 











( 


84 38 


22.60 
22.72 
22.86 
23.01 


lb m 
fan. |12 45 


h m o.hU8 


18 2 |-87 39 
8 v0 
34-98 | 57.96 
35-29] 57-61 
35.62 | 57.28 
35-97 | 56.97 


56.69 
56.44 
56.20 
55-94 


hm 
14 12 |—83 15 
8 ” 
31.89 | 40.44 
32.13 | 40.43 
32.37 | 40.43 
32.59 | 40.46 





Jan. Jan. 
0.8 
1.8 
2.8 


$s 
30.61 
30.91 
31.19 
~ 


31.69 
31.91 
32.12 
3734 


0.8 
1.8 
2.7 
3-7 


0.9 
1.9 
2.9 
3-9 





32.80 
33-00 
33.18 
33.36 


36.31 
36.63 
36.92 
37-19 


4-7 
5-7 
6.7 
7-7 


23.17 
23-33 
23-47 
23.60 


40.50 ' 
40.53 
40.55 
40.55 


4-9 
5-9 
6.9 
7-9 








55-67 
55-38 
55-07 
54-74 


a | 57-44 
9-9 | 37-69 
10.9 | 37.96 
11.9 | 38.25 


8.7 
9-7 
10.7 
11.7 


32-57 
32.81 
33-95 
33-31 


23.70 
23-79 
23.89 
24.00 


33-55 
33-75 
33-95 
34.18 


40.54 
40.§2. 
40.49 
40.48 








12.7 
13.7 
14.7 
15-7 


38.58 
38.95 
39-35 
39.76 


40.48 
40.50 
40.53 
40.58 


33-59 
33-87 
34-14 
34-39 


24.14 
24.30 
24.48 
24.67 


34-41 
34-64 
34.88 
35.12 


12.9 
13.9 
14.9 
15-9 


54.40 
54.07 
53-75 
53-45 


16.7 
17.7 
18.7 
19.7 


24.88 
25.10 
25.32 
25-53 


16.9 
17.9 
18.9 
19.9 


40.65 
40.74 
40.84 
40.95 


34-64 
34.88 
35-11 
35-32 


35-34 
35-55 
35-76 
35-96 


40.19 
40.63 
41.06 


41.47 


52.91 
§2.67 
52-44 














20.9 
21.9 
22.9 


23-9 


20.7 
21.7 
22.7 


23-7 


36.16 
36.36 
36.55 
36.74 


41.87 
42.26 
42.64 
43.01 


35-52 
35-72 
35:93 
36.15 | 


25-74 
25-94 
26.13 
26.31 


41.05 
41.14 
41.22 
41.28 


52.21 
51-99 
51.76 
51.52 








51.26 
50.98 
50.69 


36.93 
37-14 
37-38 
37.62 


26.49 
26.68 


26.89 
27.12 


36.37 
36.60 
36.85 
37.11 , 


24.7 
25-7 
26.7 
27-7 


24.9 
25.9 
26.9 
27.9 


43.39 
43.78 
44.21 
44.69 


45.21 
45-77 
46.36 
46.93 
47.48 


41.34 
41.40 
41.46 
41.55 












28.9 
29.9 
30.9 
31.9 
32.9 


50.12 
49.85 
49.62 
49.42 
49.24 


41.67 
41.82 
41.99 
42.18 


42.39 


37-87 
38.11 
38.35 
38.57 
38.77 


27.38 
27.67 
27-97 
28.28 
28.59 


37-37 
37.61 
30.7 | 37.83 
31.7 | 38.04 
32.7 | 38.23 


28.7 
29-7 





10.71 —10.66 
12” 45™ 37°.397 
—84° 38/ 44''.23 


8.52 
145 12™ 41°.586 
—83° 15’ 57.15 


—8.46 24.54 —24.52 

18® 3™ 13%.216 

—87° 39’ 53””.25 
{Eph 13] 


53-17, 


50.40: 


CO Octantis. 
Mag. 5.5 


Mean| Right | Declina 
Solar| Ascen-| tion 


Date.| sion. 





h m 
Jan.| 19 18 
8 
0.03 
0.36 
0.81 
1.32 


1.0 
2.0 
3.0 
4.0 


1.85 


2.34 
2.73 
3.04 


5.0 
6.0 
7.0 
8.0 


3-27 
3-46 
3-67 
3-95 


9.0 
10.0 
10.9 


11.9 


4.32 
4.80 
5-39 
6.08 


12.9 
13.9 
14.9 
15.9 


6.84 
7.66 
8.50 
9-33 


16.9 


17-9 
18.9 


19.9 


10.12 
10.84 
II.§1 
12.14 


20.9 
21.9 
22.9 


23.9 


12.76 
13.43 
14.20 
15.10 


24.9 
25-9 
26.9 
27-9 


16.15 
17-35 
18.63 
19.94 
21.24 


28.9 
29.9 
30-9 
31.9 
32.9 


75-04 


South. 


° , 


89 14 


16.26 
15.86 
15.48 
15.13 


14.80 
14.48 
14.18 
13.88 


13.58 
13.26 
12.91 


12.54 


12.16 
11.78 
11.4! 
11.04 


10.69 
10.35 
10.03 


9.72 


9.42 
9.13 
8.84 


8.54 


8.22 
7.88 


7-52 
7-15 


6.78 
6.42 


6.09 


5:79 
5:50 


—75-03 


Ig" 197 42°%.17 


—89° 14’ 


4.37 


499 


v Octantis. 
Mag. 5.7 


Mean! Right | Decli- 
Solar | Ascen-' nation 
Date.| sion. | South. 











o °? 


—86 25 


20.20 
19.88 
19.57 
19.26 


h m 
2214 


8 
59-45 
§9.23 
59-03 
58.86 


Jan 


1.1 
2.1 
3.1 
4.1 


18.97 
18.69 


18.43 
18.19 


§.1 | §8.71 
6.1 | 58.57 
7.1 | 58.42 
8.1 | 58.24 


a 


58.04 
57.83 
57-61 
57-39 


17-95 
17.68 
17-39 
17.09 


9.1 
10.1 
11.1 
12.1 


16.77 
16.44 
16.10 


15-75 


57.18 
56.98 
56.80 
56.65 


13.1 
14.1 
15.1 
16.1 


15.40 
15.05 
14.72 
14.40 


56.52 
56.41 
56.31 
56.21 


17.1 
18.1 
19.1 
20.1 


21.1 
22.1 
23.1 
24.1 


14.10 
13.80 
13.50 
13.21 


12.89 


12.55 
12.18 


11.78 


56.11 
56.00 
55-88 


55-76 


55-63 
55-48 
55-34 
55-21 | 


25.1 
26.1 
27.1 
28.1 


pg ge Pe 





55-11! 11.37 
55-04 | 10.96 
55-00 | 10.56 
54.99 | 10.17 
55.00 | 9.81 


29.1 
30.1 
31.1 
32.1 


33-1 





16.02 —15.99 
225 15@ 6°.74 
—86° 24’ 57.52 


FEBRUARY, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


i Octantis. 
Mag. 5.4 












Solar| Ascen- 
Date.| sion. 


tion 
South. | Date.| sion. 











h m ° e 
14 12 |-83 15 
8 id 
38.77 | 42.39 
38.96} 42.58 
39-14 | 42-75 
39-33 | 42-91 


h ™m ° o 


Feb.| 12 45 |-84 38 
s ad 
1.7 | 38.23 | 28.59 
2.7 | 38.40 | 28.88 
3.7 | 38.57 | 29.16 
4-7 | 38-75 | 29.42 


Feb. 


1.7 
2.7 
3-7 
4.7 


29.66 


29.91 
30.16 


30.43 


5-7 | 38-93 
6.7 | 39-13 
7:7 | 39-34 
8.6 | 39.56. 


5:7 
6.7 
7-7 
8.7 


39-52 
39-72 
39-93 
40.14 


43-05 
43.18 
43-31 
43-46 
40.36 | 43.62 
40.59 | 43-80 
40.81, 43-99 
41.02 | 44.21 


39.78 
10.6 | 39.99 
11.6 , 40.20 


12.6 40.40 


9.6 30.71 


31.01 
31.33 
31.68 


9-7 
10.7 
11.7 
12.7 


32.02 
32.36 
32.69 
33-02 


13-7 
14.7 
15.7 
16.7 


41.22! 
41.42 py 44. py 
41.61 44.93 
ANTS 45-17 
| 

17-7 41.95 | 45.40 
18.7 42.11: 45.62 
19.7 42.28 45.83 
20.7 | 42.46 | 46.03 


13.6 | 40.58 | 
14.6 40.75 

15.6 | 40.90 | 
16.6 | 41.04 | 


17.6 41.18 
18.6, 41.31 
19.6. 41.45 | 
70.0 | 41-00, 


33-34 
33-65 
33-95 
34.25 





21. 6 41. 76, 
22.6 | 41.93 | 
23.6 42.12 / 
24.6 42. 30 
ar. 
26.6 | 42.63. 
27.6: 42.77. 
28.6 ee 


21.7); 42.65 46.23 
22.7 42.84; 46.43 
23.7 43.04 | 46.65 
24.7 [43:25 , 46.89 


34-54 
34.85 
_ 35-17 
35-51 

l 
25.6 25.7 43-46 47.16 
26.7 ' 43.66 _ 47-45 
27.71 43.85. 47-77 
ure 48.09 


35.88 
36.28 
36.69 
37-09 





48.41 
48.71 
8.52 —8.46 
14" 12™ 41°.586 
—83° 15’ 5777.15 


29.7 44.17 


29. 6 42.99: 37.48 
| 30.6 | 44.32 


30.6 | 43.08 | 37-85 


10.71 —10.66 
12" 45™ 37°.397 
—84° 38’ 44''.23 


a _. 































Feb.,| 22 14-862 


8 
1.1 | 54-99 | 70.17 
2.1 | §5.00 | 69.81 
3-1 55-00 | 69-45 
4.1 wae 


65.50 
65.23 
64.96 
64.70 


64.43 
64.13 
63.81 


63.49 


47.48 | 49.24 
48.01 | 49.07 
48.52 | 48.91 
49.00 | 48.73 


1.9 
2.9 
3-9 
4.9 


1.9 | 21.24 
2.9 | 22.49 
3-9 | 23.61 
4.9 | 24.66 





25.66 
6.9 | 26.65 
7-9 | 27.67 
8.9 28.76 


5-1 | 54-95 , 68.79 
6.1 | 54.89 | 68.46 
7.0 | 54.82 | 68.12 


8.0 | 54.75 | 67.76 


54-68 | 67.38 

10.0 | 54.62 | 66.98 

11.0: 54.59 | 66.57 

12.0 | 54.59 | 66.15 
t 


| 
49-47 | 48.54 
49.94 | 48.32 
50.42 | 48.09 
$0.94 47.85 


5:9 
6.9 
7-9 
8.9 


5:9 





63.16 
62.83 
62.50 
62.19 


51.49 ; 47. 61 
10.9 | 52. 06 | 47-39 
11.9 | §2.66| 47.19 
12.9 | §3.28| 47.00 


9-9 9-9 | 29-95 
10.9 | 31.25 
11.9 | 32.63 


12.9 | 34.09 


9.0 





13.0, 54.60 | 65.73 
14.0 | 54.63 65.33 
15.0| 54.68 64.95 
16.0 | 54.74 64.58 


17.0 | 54.80 64.22 
18.0 54.86 63.86 
19.0: 54.91 : 63.51 
20.0 | 54.94 | 63.17 


13.9: 35.61 | 61.91 
14.9 | 37.15 | 61.65 
15.9 38.67 | 61.41 
16.9 40.15 | 61.18 


46.84 
46.69 
46.56 
46.44 


13-9 | 53-90 
14.9 | 54-51 
15.8) 55.11 
16.8 | 55.70 


60.96 
60.75 
60.53 
60.29 


17.8 56.27. 46.33 
18.8 56.82 46.21 
19.8 | 57.35 46.08 
20.8 | 57.88 , 45.94 


17-9 | 41.59 , 
18.9 | 42.96 | 
19.9 | 44.26 
20.9 | 45-49 . 


21.8! 58.42 
22.8. 58.99 
23.8 | §9.60 
24.8 | 60.24 


60.03 
59-75 
59-46 
59-17 


21.0 54.96 , 62.8! 
22.0: 54.97 | 62.44 
23.0 | 54.99 . 62.04 
24.0 | 55.02 , 61.63 


21.9 | 46.75 
22.9 | 48.09 
23.9 49.52, 
24.9: 51.11 





45.60 
45.42 
45.25 


| 
45.78 





25.8 | 60.92 
26.8 | 61.62 
27.8 | 62.34 
28.8 63.04 


58.89 
58.63 
58.40 
58.20 


52.84 
54-65 
. 56.54 
58.44 


45.10 
44.97 
44.87 
44.80 


25-9 
26.9 


24.9 . 55.06 | 61.21 
25:9 | 55:12 60.78 
26.9 | 55.21 | 60.35 
27-9 | 55-33 | 59-94 





60.26 
‘62.00 


58.02 
57-85 


29.8 63.71 | 44.75 28.9 55.48 | 59-54 


30. 8 | 64. 34 |: 44.72 









24.52 —24.50 74-77 —74-77 16.01 —15.97 

18> 3™ 13.216] 19° 197 428.17 22° 15™ 6°.74 

—87° 39’ 53’.25 [-89° 14" 4'".37 [| -86° 24’ 57'”.52 
[Eph 12] 


29-9 | 55-63 | 59-15 





i hm 


| 
5, 12 45 ,;-84 38 


«J , 


; § . 
"43-08 | 37-85 


43-17 


| 43-38 


! 43-50 
43-63 
| 43-76 
Ao 
| 44-02 
44-14 
44.24 
44.32 


| 44-39 
| 44-45 

44.50 
| 44-54 


| 44-58 
44-64 
44.71 
44-79 
J 


| 44.88 
44.97 
45-05 
45.12 


45-17 
45-20 
45.21 
45.21 


45.21 
45.21 
45.22 
45.24 





0.72 


38.20 


43-27 , 38.54 


38.87 


39.20 
39-54 
39.89 
40.27 


40.66 
41.07 
41.48 
41.89 


42.29 
42.69 
43.08 
43-45 


43.82 
44.17 
44.51 
44.86 


45.22 
45.61 
46.01 


46.44 


46.88 
47-32 
47-75 
48.15 


48.54 
48.90 
49.25 
49.60 


—10.67 


2 45™ 37°.397 
io} 38’ 44’’.23 












h m 


114 12 


8 
44.32 
44.46 
44.61 
44.76 


44.92 
45.09 
45.27 
45-45 


45-62 
45-79 
45-95 
46.10 


46.24 
46.36 
46.48 
46.60 


46.71 
46.82 
46.94 
47.08 


47.22 
47-37 
47.52 
47.67 


47.80 
47-92 
48.03 
48.12 


48.20 
48.27 
48.35 
48.45 


8.53 
145 12" 41°.586 
—83° 15’ 57’”.15 


MARCH, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


—83 15 
48.71 
49.00 
49.27 
49.52 


49.76 
50.01 
50.28 


59-57 


50.87 
51.18 
51.51 
51.86 


52.20 
52-54 
52.88 
53-20 


53:5! 
53.80 
54.08 
54-37 


54.67 
54-99 
55-33 
55-69 


56.07 
56.46 
56.86 
57-25 


57-62 
57-96 
58.28 
58.59 


—8.47 


X Octantis. 
Mag. 5.2 





Mean| Right | Declinaq Mean 
Solar| Ascen-} tion {Solar 
- 1 Date.| sion. | South. | Date. 


h m 


Mar.|18 3 
8 
4-34 
4-95 
5-52 
6.09 


1.8 
2.8 
3.8 
4.8 


5.8 
6.8 
7.8 
8.8 


6.67 
7.28 
7.91 
8.58 


9.8 
10.8 
11.8 
12.8 


9-27 
9.97 
10.66 
11.35 


13.8 
14.8 
15.8 
16.8 


12.03 
12.70 
13.34 
13.96 


17.8 
18.8 
19.8 
20.8 


14-54 
15.13 
15-73 
16.34 


21.8 
22.7 
23.7 
24.7 


16.98 
17.65 
18.35 
19.08 


19.81 
20.53 
21.23 
21.89 


25-7 
26.7 
27-7 
28.7 


29.7 
39.7 
31.7 
32.7 


22.51 
23.10 
23.67 
24.25 


24.52 
1g> 








° é 


—87 39 


44.72 
44.67 
44.61 
44.53 


44.43 
44.32 
44.20 
44.10 


44.01 
43-95 
43-91 
43.89 


43.88 
43-89 
43-90 
43-91 


43-92 
43-91 
43-89 
43.86 


43.81 
43-77 
43-75 
43-75 


43-77 
43.82 
43-89 
43-99 


44.07 
44.14 
44.20 
44.23 


24.49 
3™ «13°.216 


—87° 39’ 53/7.25 
{Eph 12] 


Mar. 


1.9 
2.9 
3.9 
4.9 


5.8 
6.8 
7.8 
8.8 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 


17.8 
18.8 
19.8 
20.8 


21.8 
22.8 
23.8 
24.8 


25.8 
26.8 
27.8 
28.8 


29.8 
30.8 
31.8 
32.8 


74.61 


oO Octantis. 
Mag. 5.5 





hm 
19 19 

8 

2.00 


3-63 
5.18 
6.68 


8.19 
9-76 
11.40 
13.12 


14.93 
16.82 


18.75 
20.70 


22.64 
24-54 
26.38 
28.15 


29.86 
31-53 
33.18 
34-85 


36.59 
38.44 
40.41 
42.49 


44.64 
46.80 


48.91 
50.92 


§2.82 
54.64 
56.38 
§8.09 


Right | Declina 
Ascen-| tion 
sion. | South. 


89 13 


57.85 
57-68 
57-50 
57.30 


57-09 
56.87 
56.64 
56.41 


56.19 
55:99 
55.82 
55-67 


55-53 
55-41 
55-30 
55:19 


55.08 
54.96 
54.82 
54.66 


54-48 
54-31 
54-15 
54.01 


53-89 
53-79 
53-72 
53-67 


53-64 
53.60 
53-54 
53-46 


—74.60 


19° 197 42°.17 
—89° 14’ 


4"'.37 


501 


U Ootantis. 
Mag. 5.7 


Mean 
Solar 
Date. 


Mar. 


17-9 
18.9 
19.9 
20.9 


21.9 
22.9 
23.9 
24.9 


25.9 
26.9 
27.9 
28.9 


29.9 
39.9 
31-9 
32-9 


15-99 


Right | Decli- 
Ascen-| nation 
sion. | Sotsh. 





hm 





° ? 


22 14 |-86 24 


8 
55-78 
55-91 
§6.02 
56.11 


§6.19 
56.27 
56.36 
56.48 


56.61 
56.75 
56.91 
57-10 


57-30 
57-59 
57-70 
57-90 


58.10 
58.28 
58.44 
58.59 


58.75 
58.92 
59.11 
59-33 


59-57 
59-84 
60.13 
60.42 


60.69 
60.95 
61.18 


61.39 


22 15m 
—86° 24’ 577.52 


58.79 
58.44 
58.10 
57-76 


57-41 
57-04 
56.65 
§6.24 


55-83 
55-43 
55-04 
54-65 


54-27 
53-92 
53-60 
53.28 


52-97 
52.65 
52.32 
51.97 


51.6E 
51.23 
50.83 
59-43 


50.04 
49.67 
49-33 
49.03 


48.74 
48.46 
48.18 
47.89 


—15.96 
6°.74 


902 


APRIL, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
.FOR THE UPPER TRANSIT AT WASHINGTON. 


Oo Octantis. 
Mag. 5.5 


X Octantis. 
Mag. 5.2 


Mean, Right Declina 
Solar Ascen- tion 
Date. sion. | South. 































; hm o 4 

Apr.j 12 45 —84 38 
8 " 

45-24: 49.60 

45-27. 49-95 

45-311 50.32 

45-35 , 50.70 





i hm{| °° 


Apr.: 14 12 |—83 15 


h m- Qo ’ 
Apr.|18 3 —87 39 
_ § 8 : ” 
1.6 | 48.45 | 58.59 1.7 | 24-25 | 44-23 
2.6 48.55 §8.90 | 2.7 24.85; 44.25 
3-6 ; 48.66 | 59.22 3-7 , 25-47! 44.27 
4.6 48.77 | 59-55 | 4-7 | 26.12 | 44.30 


hm 


Apr.. 19 19 





53-46 
53-37 
53-27 
53-17 


1.5 
2.5 
3-5 
4-5 


; 8 
1.8 | 58.09 
2.8| 59.83 
3.8| 61.64 
4-8 | 63.54 











53-08 
53-00 
52-93 
52.89 


§2.87 
52.87 
52.89 
§2.91 


5.8 
6.8 
7-8, 
8.8 | 


65.52 
67.56 
69.63 
71.73 


| 
5-7 , 26.79: 44.34 
6.7 | 27-47: 44.40 
7-7 28.15 | 44.47 
8.7 | 28.82 | 44.57 


44.69 
44.82 
44-97 
45-12 


5.6 ! 48.88 
6.6 . 48.98 
7-5 , 49.08 
8.5 | 49.17 


{ 


9-5 49-24 
10.5 | 49.30 
11.5 | 49.35 
12.5 | 49.40 


5-5 
6.5 
7°5 
8.5 


45-39 
45-4! 
45-42 
45-41 | 


51.10 
51.51 
51.92 
52-33 


59-90 
60.27 
60.65 


61.04 





73-81 
75-85 
77-83 
79-73 


9.8 | 
10.8 , 
11.7 | 
12.7. 


9-7 | 29-47 
10.7 ; 30.11 
11.7 | 30.72 
12.7 | 31.30 


61.44 
61.83 


62.21 
62.58 


45.40 
45-37 
45.32 
45-27 


9-5 
10.5 
11.5 
12.5 


52.74 
53-14 
53-53 
53-90 











81.56 
83.31 
85.02 
86.73 


52.92 
52-94 
52.94 
52.92 


13.7 | 
14.7) 
15-7. 
16.7 | 


13-7 | 31.87 | 45.26 
14.7 | 32.41 | 45.38 
15-7 ; 32-94 | 45-49 


16.7. 33-48 | 45.58 


13-5 | 49-44 | 62.94 
14.5 | 49.48 | 63.28 
15-5149-53 63.61 
16.5 $9.59, 63.94 


54.26 
54-60 


54-94 
55-27 


45.22 | 
14.5 | 45.18 
15-5 | 45-15 
16.5 145-13 | 
17.5 | 45.12 
18.5 | 45.11 
19.5 | 45.11 ! 
20.5 45-09 | 


13.5 









SS SS SSSA ul sso tes 





45.66 88.48) 52.88 
90.33) 52-83 
92.28, 52.79 


on 52.77 


17-7 
18.7 
19.7 
20.7 


34-05 
34-66 | 45.75 
35-29: 45.85 
35-94 | 45.96 


55-61 
55-97 
56.35 
56.75 


17-9 
18.9 
19.8 
20.8 


| 
17-5 | 49.66 | 64.27 
18.5 | 49.73 , 64.61 
19.5 | 49.81 64.96 
20.5 | 49.89 65.34 


17-7 
18.7 
19.7 
20.7 . 
















21.8 
22.8 
23.8 
24.8 


96.48, 52.76 
98.03 52.79 


100.74, §2.85 
102.75, 52.94 


21.5 49-95, 65-74 
22.5 50.00 66.15 
23-5 50.03 | 66.57 
24.5 50.05 66.97 


21.7 
22.7 
23.7 
24.7 


57-16 
57-57 
57:97 
58.36 


21.4 45.05 
22.4 | 45.00: 
23.41 44.92 ° 
24.4 | 44.82 


21.7 
22.7 
23.7 
24.7 





37.26 ' $6.26 


37-89 | 46.45 
38.48 46.66 


sr36 | 46.09 

















I 
25-4 | 44.72 - 
26.4 44.63 | 
27-4 | 44-54 
28.4 44.47. 





58.72 25.8 
a | 
59-36 


59-67 


25-5 50.06, 
26.5 | 50.06 | 
27-5 50.07 
28.5 50.09 


67.36 
67.72 
68.06 
68.38 


25-7 | 39.02 | 46.87 
26.7 | 39-53 47-97 
27.7 40.02 | 47.26 
28.6 | 40.50, 17.42 






25-7 104-05) 53-03 
26.7 |106.44! 53.12 
27.7 ;108.12| 53.21 


28.7 r09-7° 53-27 


26.8 
27.8 | 
28.8 | 


ee 






29.7 JI 11.39: 53-31 
39-7 113.07 53-35 
31-7 114.82, 53-38 
32.7 |1 16.64, 53-41 


49.99 | 47-57 
41.50 47.71 
42.04, 47.84 
42.60 | 47.99 


—>_=_=_— ———— 


29.5 | 50.11 68.69 

30.5 | 50.14 69.01 

31.5 50.18 | 69.35 
| 

32-5 | 50-22 | 69.70 


2y.6 
30.6 
31.6 
32.6 


59-98 
60.29 
60.62 
60.97 


29.4 | 44-43 : 
30.4 | 44.38 
31-4 | 44.32 
32.4 | 44.26 


29.8 






8.53 —8.47 
1g% 12™ 415.586 


83° 15% 5777.15 | 


10.72 —10.68 
12" 45™ 37°.397 
84° 38" 44'7.23 


24.52 —24.50 
18" 37 139.216 
—87° 39’ 5377.25 

[Eph i2] 


74-54 —74-54 
195 197 428.17 
—89° 14% 4.37 


30.8 . 10.04 
31.8) 10.35 . 39-89 
32.8 10.67 | 39.66 


15.98 
225 152 
—86° 24’ 5777.52 


3-12. 45.55 
| 


3-43 | 45-24 
3-75 | 4495 
4.08 | 44.68 
4-40 | 44-44 





4-70 44.21 
4-99 | 43.98 
5-26, 43-74 
5-52. 43-48 


43.21 
42.93 
42.64 
42M 


5°77 
6.03 
6.31 
6.62 
6.95 | 42-93 
7-32 - 41-74 
7-71 | 41-49 
8.09 | 41.27 


8.45 . 41.07 
8.79 , 40.89 
QI 40.72 
9-43 | 40.55 


"40.33 


9-74) 
40.11 


15-95 
"74 
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503 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


2 Octantis. 
Mag. 5.4 


Oo Octantis. 
Mag. 4.1 


wi Right | Declina Mean| Right (Dectina 


Ascen-| tion 


e. sion. 





h m o 7 


0.62 


0.97 


1.33 
1.70 


>. 
RR 
ome 
Ve) 


2.06 
2.42 
2.76 
3-09 


3.41 
3.70 
3.98 
4.24 


4.50 
4-77 
5-95 
5-34 


> Phe hHAL PPPS 
> 
OD 
Ww 
~J 


5.65 
5.98 
6.31 
6.63 


6.94 
7-23 
7-49 
7-73 


7-94 
8.15 
8.36 
8.58 


3 8.83 
3 9.08 
3} 40:64] 9.33 
3|40.49| 9.58 


10.73 —10.68 
2" 45™ 37°.397 
4° 38’ 44.23 


South. 





—84 39 [May | 14 12 


tion 
South. 


Solar: Ascen-! 
Date. sion. 
h m ° , 
—83 16 
9-35 
9.70 
10.07 
10.44 





50.18 
50.22 
50.25 
50.27 


1.5 
2.5 
3:5 
4.5 


10.82 
11.20 
11.59 
11.97 


50.28 
50.28 
50.27 
50.25 


5:5 
6.5 
7°5 
8.5 


§0.23 
50.20 
50.17 
50.14 


12.33 
12.68 


13.01 
13.31 


9-5 
10.5 


11.5 
12.5 


13.61 
13.91 
14.21 
14-54 


50.11 
50.09 
50.09 
50.09 


13.5 
14.4 
15.4 
16.4 


14.88 
15.24 
15.62 
16.01 


50.09 
50.09 
50.07 
§0.03 


17.4 
18.4 


19.4 
20.4 


16.38 


16.73 
17.06 


17.36 


21.4 
22.4 
23.4 
24.4 


49-97 
49.91 
49.84 | 
49-77 


17.64 
17.90 
18.17 
18.45 


49.70 
49-65 
49.61 
49:57 


25.4 
26.4 
27.4 
28.4 


18.74 
19.04 
19.35 
19.68 


49-53 
30.4 | 49.49 
31.4 | 49.44 
32.4 ; 49.38 


29.4 


8.53 —8.47 
145 12™ 41°.586 
—83° 15’ 577.15 





X Octantis. 
Mag. 5.2 


CO Octantis. 
Mag. 5.5 





Mean!| Right | Declina-jMean| Right |Declina 


Solar | Ascen- 
Date. 


tion 


sion. | South. 





| h m ° , 
18 3)-87 39 
. i 
42.04 | 47.84 
42.60 | 47.99 
43-16 | 48.16 
43-74 | 48.35 


May 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


48.55 
48.79 
49.04 
49.29 


44.30 
44.84 
45-37 
45.86 


9.6 
10.6 
11.6 
12.6 


46.33 
46.76 
47-18 
47.58 


49-54 
49:79 
50.03 
50.26 


13.6 
14.6 
15.6 
16.6 


47.98 
48.40 
48.84 
49.30 


590-47 
50.66 
50.84 
51.03 


17.6 
18.6 
19.6 
20.6 


49.80 
50.31 
50.82 
51.31 


51.23 
51-45 
51.70 
51.98 


21.6 
22.6 
23.6 
24.6 


52.28 
52.58 
52.89 
53.18 


51.76 
52.16 
52.50 
52.82 


pe el 


25.6 
26.6 
27.6 
28.6 


53-13 
53-44 
53-76 
54.09 


53-44 
53-69 
53-92 
54.14 


29.6 
30.6 
31.6 
32.6 


— 


54-44 
54.82 
55-20 
55°57 


54-37 
54.61 
54.88 
55.16 


24.54 —24.52 

18® 32 139.216 

—87° 39’ 53/'.25 
(Eph 12} 








Date.| sion. | South. 





75-96 
77-44 
78.99 
80.65 


82.40 
84.24 
86.12 
87.96: 


17-7 
18.7 
19.6 
20.6 


55-03 
55-15 
55.30 
55-48 


21.6 
22.6 
23.6 
24.6 


55-68 


55-89 
56.11 


56.32 


89.73 
91.38 
92.88 
94.25 


25.6 
26.6 
27.6 
28.6 


56.51 
56.68 
56.83 


56.97 


95-54 
96.80 
98.08 


99.4! 


100.80 
102.25| 57.26 
103-77} 57-43 
105.29; 57-61 


29.6 
30.6 
31.6 
32.6 


57.11 


74.61 —74.60 
198 197 42°.17 
—89° 14% 4.37 


v Ootantis. 
Mag. 5.7 


Mean| Right | Decli- 
Solar | Ascen-| nation 
Date.| sion. | South. 











hm o 7 
22 15 |-8624 
8 " 
10.35 | 39.89 
10.67 | 39.66 
II.OI | 39.41 
11.37 | 39.17 


38.96 
38.77 
38.60 
38.45 


11.74 
12.12 


12.51 
12.90 


13.28 
13.65 
14.01 
14-35 


38.32 
38.20 
38.09 
37:97 


37-85 
37-72 
37-56 
37-39 


14.67 
14.98 
15.30 
15.64 


16.00 
16.38 
16.78 
17.21 


37-22 
37.05 
36.89 
36.75 


21.8 
22.8 
23.8 
24.8 


36.65 
35.58 
36.54 
36.49 


17.64 
18.06 
18.46 
18.83 


25.8 
26.7 
27.7 
28.7 


36.44 
36.38 
36.32 
36.24 


19.17 
19.50 
19.82 
20.15 


36.14 
36.04 
35-95 
35.88 


29.7 
39.7 
31-7 
32.7 


20.49 
20.85 


21.23 
21.62 


15-97 —15.94 
225 15" 6.74 
—86° 24’ 57.52 


JUNE, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


t Octantis. 
Mag. 5.4 


Declina 
tion 
South 


Mean| Right 
Solar) Ascen- 
Date.| sion. 











h m [a J 
June| 12 45 |-84 39 

5 ” 
40.49} 9.58 
40.32| 9.83 
40.13] 10.08 
39-94 | 10.31 


1.3 
2.3 
3.3 
4.3 


10.51 
10.70 
10.87 
11.02 


39-75 
39-55 
39-34 
39-14 


5:3 
6.3 
7-3 
8.3 


11.16 
11.30 


11.45 
11.62 


38.96 
38.79 
38.64 
38.50 


9-3 
10.3 
11.3 
12.3 


11.80 
12.01 
12.22 
12.42 


38.35 
38.19 
38.01 
37-80! 


13.3 
14.3 
15.3 
16.3 


12.62 
12.80 


12.93 
13.04 


37-57 | 
37-34 
37-11 
36.88 


17.3 
18.3 
19.3 
20.3 


36.67 
36.48 
36.30 
36.12 


21.3 
22.3 
23.3 
24.3 


13.13 
13.21 
13.29 
13-37 


13-45 
13-55 
13.67 
13.80 


35-95 
35-78 
35.60 
35-41 


25-3 
26.3 
27-3 
28.3 


13.91 
14.01 
14.10 


29.3 | 35-20 
30.3 | 34.99 
31.3 | 34.76 


10.73 —10.69 
12° 45™ 37°.397 
—84° 38" 44.23 





. Date, sion. 






















30.3 | 46.41 
31.3 | 46.26, 





FOR THE UPPER TRANSIT AT WASHINGTON. 











o_o | eee a 


h m ° id 
une|/18 3 |—87 39 
55-16 
55-45 
55-76 
56.08 


h ma | ol 
14 12 —83 16 
| 8 ! ” 8 
1.4, 49.38 19.68 | 1.61 55.57 
2.4 ' 49-31 | 20.01 2.6 | 55.93 
3-4 49-23 | 20.34 | 3.6] 56.26 
4-4| 49.14 | 20.65 | 4.5 | 56.57 


une 








57.61 
§7.82 
58.05 


58.30 


58.57 
58.85 
§9.12 
59-38 


56.41 
56.74 
57.06 


57-36 


57-64 
57-90 
§8.15 
58.40 


5-5 | 56.85 
6.5 | 57-09 
7-5 | 57-30 
8.5 | 57-49 


5-4 | 49.04 | 
6.4 | 48.93 
7-4 | 48.83 
8.4 | 48.73 


20.95 
21.23 


21.50 
21.74 


21.96 
22.18 
22.40 
22.64 


59.62 
59.83 
60.03 
60.22 


9-5 | 57-67 
10.5 | 57.86 
11.5 | §8.07 


12.5 | 58.31 


9-4 48.64 | 
10.4 | 48.56 | 
11.4 | 48.48 
12.4| 48.41 


58.66 
58.93 
59-23 
59.56 


13.5 | 58.58 
14.5 | 58.87 
15-5 | 59-17 
16.5 | 59-45 


22.90 
23.18 
23.46 
23.76 


60.41 
60.62 
60.85 
6OL.11 


13.4 | 48.34 
14.4 | 48.27 ' 
15.4 48.19 
16.4 ™” 


61.39 
61.70 
62.01 
62.31 


17-5 | 59.68 
18.5 | 59.87 
19.5 ; 60.01 
20.5 | 60.11 


17-41 47-97 © 
18.4 47.84 | 
19.3: 47-70 

20.3 47-56) 


24.05 
24.32 
24.56 
24.78 


59-91 
60.27 
60.62 
60.96 





61.28 
61.58 
61.86 
62.13 


21.5 | 60.19 
22.5 | 60.26 
23-5 | 60.33 
24.5 | 60.42 


62.59 
62.86 


63.11 
63.35 


24.98 
25.16 
25-32 
25-47 


21.3 147-43 
22.3 47.31 
23-3 | 47-19 
24.3! 47.09 











63.58 
63.82 
64.07 
64.33 


62.39 
62.65 


62.93 
63.24 


25-5 | 60.53 
26.5 | 60.66 
27.5 | 60.80 
28.5 | 60.94 


25.64 
25.83 
26.04 
26.25 





25-3 46.99 
26.3 | 46.90 
46.79 


27-3 
28.3 | 46.67 


26.46 
| 26.68 
26.89 
8.54 —8.48 
145 12™ 41°.586 
—83° 15’ 577.15 


63.56 
63.89 
64.23 


64.61 
64.91 
65.23 


29.3 | 46.55 29.5 61.06 


30.5 G1.15 
31.5 | 61.22 








74:77 —74.76 
19" 197 42°.17 
—89° 14!) -4!.37 


24.56 24.54 
182 3™ 13.216 
—87° 39’ 537.25 

{Eph 12] 











23.25 ; 35.71 
23-64 | 35.79 


24.01 | 35.82 
24.36 | 35.85 





9-7 | 24.69 | 35-87 
10.7 | 25-00 | 35.90 
11.7 | 25-31 | 35-91 
12.7] 2563 35-9 


13-7 | 25-96 | 35.87 

14.7 | 26.32 ° 35.84 

15.7 | 26.71 ' 35.82 

16.7 | 27.12 35.82 
| 


17-7 27.54! 35-85 
18.7 27.95 ' 35-90 
19.7 | 28.34 : 35.98 
20.7 | 28.71 . 36.08 


21.7 : 29.05 : 36.19 
22.7 | 29.36 36.28 
23.7 29.65 36.36 


24.7 29.93 36.43 


25-7 | 30.23 | 36.49 
26.7 | 30.55 ; 36.55 
27-7 | 30.87 | 36.61 
28.7 31.21 - 36.68 


29.7 31-57 | 36.76 
30.7 31.94 | 36.86 
31.7 32.30 | 36.99 





15-97 —15-94 
225 15" 6°.74 
—86° 24! 57'’.52 


JULY, 1912. 505 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Octantis. 
Mag. 4.1 


Mean | Right |Declina Mean Right |Declina 























hm| ° ’ hm| ° ° o 
July| 14 12}-83 16] July} 18 3 |-87 40 19 22 |-89 14 8624 

ta s Ci 8 ig Py o 8 ” Cd 
- ¥.3| 34-76] 14.10 | 1.3| 46.26] 26.89 | 1.5/61.22| 4.23 | 1.5|16.33| 5.23 36.99 
-- 9.3 | 34-52] 14.17 | 2.3] 46.10} 27.08 | 2.5 |61.25|] 4.58 5 |17.01| 5.56 37.14 
F 82 | 34-28] 14.22 | 3.3) 45.94| 27.24 | 3.5|61-25| 4.93 | 3-5] 17-59] 5.90 37-30 
| 421 34-04| 14.25 | 4.3145.77| 27-39 | 4-5 [61.22] §.27 -5|18.06| 6.23 37-47 
§.2 | 33-81 | 14.27 | 5.3|45.61 | 27.52 | 5.5|61.16| 5.60 5118.43} 6.55 37-64 
6.2 | 33-60} 14.27 | 6.31 45.46| 27.63 | 6.5 /61.10| 5.91 §|18.72| 6.85 37.81 
9-2 | 33-40] 14.26 | 7.3| 45.32 | 27-73 | 7-5 |61.03] 6.19 -5|18.98| 7.14 37-97 
8.2 | 33-21 | 14.26 7 8.3| 45.20! 27.83 | 8.5 |60.98| 6.45 .5|19.26| 7.41 38.12 
g-2 | 33-03 | 14.27 | 9.3] 45.09] 27.92 | 9.5 |60.96| 6.71 -5|19.59| 7-66 38.26 
10.2 | 32.86) 14.29 [10.3 | 44.97 | 28.03 1 10.4|60.96| 6.97 J 10.5|20.01] 7.91 38.38 
3.2 | 32.68 | 14.34 [11.3 | 44.85 | 28.16 [11.4] 60.99| 7.24 [11.5 | 20.§2| 8.17 38.49 - 
E2.2 | 32.49 | 14.40 112.3 | 44.73} 28.32 912.4/61.03| 7.53 712.§|21.10| 8.44 38.60 
33.2 | 32.28 | 14.45 113-3 | 44-59 | 28.49 113.4 61.06 | 7.84 113-5|21.69| 8.74 38.73 
B42 | 32.06| 14.49 114.3 | 44.44| 28.65 114.4|61.06. 8.18 [14.5 | 22.24| 9.06 38.88 
H5-2 | 31-82 | 14.51 115.3 | 44.27 | 28.80 115.4 61.01 | 8.53 115.5 |22.70| 9.40 39.06 
26.2 | 31-57| 14.51 [16.3 | 44.09 | 28.92 | 16.4/ 60.92; 8.88 [16.5/23.01| 9.76 39.27 
27.2 | 31-33| 14.49 [17.3 | 43-89 | 29.02 17.4 | 60.79 | 9.21 417.5 | 23.17| 10.10 39.49 
48.2 | 33.10| 14.43 118.3 | 43.71 | 29.09 | 18.4 | 60.63! 9.52 118.5 | 23.20: 10.44 39-73 
— -¥g.2 | 30.88 | 14.36 | 19.3 | 43.55 | 29.14 | 19.4 60.43| 9.81 [19.5 | 23.14; 10.76 39.96 
20.2 | 30.68 | 14.28 | 20.3 | 43.40| 29.17 120.4 60.23 | 10.07 [20.5 | 23.05] 11.06 40.18 
21.2 | 30.49} 14.20 [21.3 | 43.26| 29.20 [21.4 | 60.07 | 10.32 21.5 | 22.97 11.33 40.38 
22.2 | 30.31} 14.13 [22.3 | 43.12 | 29.22 [22.4| 59.92] 10.56 22.5 | 22.95 | 11.59 40.57 
23.2 | 30.14 | 14.07 [23.3 | 42.98 | 29.26 | 23.4 | 59.80} 10.81 23.5 | 22.99 11.84 40.75 
24.2 | 29.96| 14.03 [24.3 | 42.84) 29.31 124.4 59.68 ; 11.06 24.5 | 23.06 12.10 40.94 
25.2|29.78| 13.99 125.3|42.70| 29.37 125.4} 59.56| 11.32 125.5 | 23.15 | 12.38 41.13 
26.2 | 29.58} 13.95 | 26.2 | 42.55 | 29.44 126.4| 59.43 | 11.61 126.5 | 23.23] 12.68 41.33 
27.2 | 29.37 | 13.90 [27.2 | 42.39 | 29.52 127-4] 59.28| 11.91 127.5 | 23.29 | 12.99 41.55 
28.2 | 29.15 | 13.84 | 28.2 | 42.21 | 29.59 | 28.4/ 59.11 | 12.22 | 28.5 | 23.28} 13.31 41.79 
29.2 | 28.92 | 13.77 | 29.2 | 42.03 | 29.64 [29.4] 58.91 | 12.53 [29.5 | 23.19 | 13-65 42.04 
40.2 | 28.69} 13.68 [30.2 | 41.84 | 29.68 | 30.4 | 58.67 | 12.84 [30.4 | 23.01 | 14.00 42.31 
31.2 | 28.47 | 13.56 | 31.2 | 41.65 | 29.70 [31.4 | 58.41 | 13.13 731.4 | 22.72 | 14.35 42.60 
32.2 | 28.26] 13.42 [32.2] 41.46| 29.68 [32.4 | 58.12] 13.41 132.4 | 22.341 14.68 42.89 
10.73 —10.69 8.54 —8.48 24.59 —24.57 74.98 —74.98 15:97 —15.94 


125 45™ 37°.397 | 145 12™ 41.586] 185 3™ 13°.216] 19° 19™ 429.17 225 15m 6°.74 
84° 38’ 44.23 1-83° 15’ 57.15 1-87° 390’ 53.25 1-89° 14’ 47.37 | -86° 24’ 57.52 
{Eph 12] 
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2 Octantis. 


Mag. 5.4 


Mean| Right | Declina-j]Mean| Right | Declina-4Mean 
Solar| Ascen-| tion jSolar 
South. | Date. 


Solar) Ascen- 
Date. sion. 
| 








h m 


Aug.) 12 45 


8 
28.26 
28.05 
27.86 
27.69 


1.2 
2.2 
3.2 
4.2 


27-53 
27.38 
27.22 
27.05 


5.2 
6.2 


7-2. 
8.2 


9.1 | 26.88 
10.1: 26.70 
11.1 | 26.49 
12.1 26.28 


13.1 
14.1 
15.1 
16.1 


26.07 
25.87 | 
25.69 
25.52 


25-37 | 
25.24 
25.12 
24.99 


17.1. 
18.1 


19.1 | 
20.1 


21.1 
22.1 
23.1 
24.1 


24.85 
24.71 
24.56 
24.39 | 


25.1 
26.1 
27.1 
28.1 


24.21 
24.04 
23.88 
23.72 
29.1 23.57 | 
30.1 | 23.44, 
31.1 23.32: 
32.1 23.22 | 





10.73 


tion 





c+] ‘ 


—84 39 


13.42 
13.27 
13.12 


12.96 


12.81 
12.68 
12.56 
12.46 


12.37 
12.27 


12.15 
12.01 


11.84 
11.64 


11.43 
11.21 


10.99 
10.78 
10.58 


10.39 


10.22 
10.05 
9.87 
9.68 


9.48 
9.26 
9.02 


8.77 


8.49 
8.20 
7-91 
7-04 


—10.68 


125 45™ 37°.397 
—84° 38’ 44.23 





AUGUST, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Octantis. 
Mag. 4.1 


South. | Date.} sion. 





h m 





° , 


Aug.| 14 12 |—-83 16 


8 
1.2 | 41.46 
2.2 | 41.28 
3-2 | 41-11 | 
4-2 | 40.95 


5.2 | 40.80 
6.2 | 40.66 
7-2 | 40.53 
8.2 | 40.39 


9.2 | 40.25 
10.2 | 40.10 
11.2 | 39.93 
12.2 | 39.75 


13.2 | 39.56 
14.2 | 39.38 
15.2 | 39.20 
16.2 | 39.03 


17.2 38.87 | 
18.2 38.73 | 
19.2 | 38.60 
20.2 38.48| 


21.2 38.35 | 
22.2 | 38.21, 


23.2 | 38.06 | 
24.2 | 37.90 


25-2 137-74 
26.2 | 37.57 
27-2 | 37-39 
28.2 | 37.22 


29.2 | 37.05 
30.2 | 36.89 
31.1 | 36.75 


32.1 | 36.63 


8.54 


29.68 
29.64 
29-59 
29.52 


29.46 
29.43 
29.41 
29.41 


29.42 
29.43 
29.44 
29.42 


29-37 
29.29 
29.18 
29.06 


28.93 
28.81 


28.70 
28.60 


28.51 
28.42 
28.34 
28.25 


28.15 
28.04 
27.91 
27.76 


27.58 
27.38 
27.18 
26.98 


—8.48 


14" 12™ 41°.586 
—83° 15" 57.15 


X Octantis. 
Mag. 5.2 


» 


scen 
sion. 





hm 
Aug. 

s 
58.12 | 
57.81 
57-49 
57-17 


56.89 
56.64 
56.41 
56.20 


1.4 
2.4 
3-4 
4.4 


5-4 
6.4 
7-4 
8.4 


56.00 
55:77 
55-51 
55-22 


9-4 
10.4 
11.4 
12.4 


13-4 | 54.87 
14.4!54.49 
15.4 | 54.09 
16.3 | 53-67 


53-27 
52.89 
52:54 
52.20 


17-3 
18.3 

19.3 
20.3 





21.3 | 51.87 | 
22.3 51.55 
23.3!51.20 
24.3 | 50.84 
25.3 | 50.45 
26.3 , 50.02 
27.31 49-57 
28.3 [49-09 


| 


29.3 48.59 
30.3 , 48.09 
31.3 | 47-60 
32.3] 47-13 











24.61 
18h 3m 


- tion 
| South. 


18 3-87 40 


19.54 


Right | Decki 


Q ‘ 


13-41 
13.67 
13.90 
14.12 


14.33 
14.53 
14.72 
14.94 


15.19 
15.45 
15.72 
15.99 


16.26 
16.51 


16.73 
16.92 


17.09 
17.24 
17.38 
17-53 


17.69 
17.87 
18.06 
18.26 


18.47 


. 18.67 


18.87 
19.05 


19.21 
19.34 
19.45 


24-59 
1 3°.216 


—87° 39° 53'7.25 


{Eph 12] 


Oo Octantis. 


Mean 
Date 


Aug. 


1.4 
2.4 
3-4 
4.4 


5-4 
6.4 
7-4 
8.4 


9.4 
10.4 


11.4 
12.4 


13.4 
14.4 
15-4 
16.4 


17-4 
18.4 
19.4 
20.4 


21.4 
22.4 
23.4 
24.4 


25.4 
26.4 
27.4 
28.4 


29.4 
30.4 
31.4 
32.4 


75°23 





22.34 
21.87 


21.34 
20.81 


20.34 
19.94 
19.62 
19.38 


19.19 
18.98 
18.68 
18.25 


17.67 
16.96 | 
16.15 , 
15-27 


14.39 | 
13.55 
12.77 
12.06 | 


11.40 : 
10.75 ' 
10.07 | 


9-35 


8.56 
7-67 
6.67 
5.58 


4.41 
3-17 
1.92 
0.71 





Mag. 5.5 


14.68 
14.99 
15.28 
15-55 


15.80 
16.04 
16.29 
16.55 


16.82 
17.11 
17.42 
17-74 


18.07 
18.39 
18.68 


18.95 


19.19 
19.41 
19.62 
19.84 


20.07 
20.31 
20.57 
20.84 


21.12 
21.39 
21.67 


21.94 


22.20 
22.43 
22.63 
22.82 


75-23 


Ig? 19" 42°.17 
—89° 14’) 4"".37 


- | Date. 


UY Octantis. 
Mag. 5.7 


Deci- 
natos 
South, 


Mean| Right 
Solar | Ascen- 
sion. 











h m| of 
2215 a 
8 " 
40.40 ; 42.89 
40.56 43.18 
40.70 | 43-45 
40.83 : 43-70 


Aug. 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7°5 
8.5 


40.95 | 43-94 
41.07 | 44.17 
41.21 | 44.38 
41.37 | 44.58 


41.55 | 44-80 
41.74 | 45.0% 
41.93 | 45-3! 
42.11 | 45.61 


9-5 
10.5 


11.5 
12.5 


13-5 | 42.27 | 45.93 

14.5 | 42.40 : 46.25 

15-5 | 42.49 | 46.37 

16.5 | 42.55 | 46.88 
| 


17.5 | 42.59 | 47-18 
18.5 42.63 | 47.46 
19.5 42.68} 47.72 
20.5 | 42-74 47.97 
21.5 | 42.81 | 48.22 
22.5 | 42.90 | 48.48 
23.5 » 42.99 | 48.75 
24.5 | 43.08 49.04 





25°5 | 43.16 | 49.34 
26.5 | 43.23 49.66 
27-5 43-29 1 §0.00 
28.5 | 43.32 | 50.34 


50.68 
| §1.00 
§1.31 
51.61 


29.5 
30.5 
31.5 
32.5 


43-33 
43.31 
43.27 
43-22 





15.98 —15.95 
225 15™  6°.74 
—86° 24’ 5§7/'.52 


a6 ya: 
1; ot | hill 


t Octantis. 


| 
. Mean| Right | Dectina 





A 
Date! si 


TT ee ee 
i J 





26.0 | 21.32 
27-0: 21.31 
28.0 | 21.32 


29.0 | 21.33 
30.0 | 21.35 


31.0 | 21.37 





10.73 
122 45™ 37°.397 
—84° 38" 44.23 


SEPTEMBER, 1912. 


DO07 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Mag. 5.4 


aean 


scen-| tion 





olUF 


hm 


-|12 45 |-84 38 Sept. 


8 ” 
23.22 | 67.64 
23.13 67.38 
23.05 | 67.14 
22.97 | 66.91 


22.88 | 66.69 | 5. 

22.77| 66.48 | 6.1 

22.65 7 
8 


22.52 


66.26 
66.02 


65.76 
65.48 
65.18 
64.87 


22.39 
22.27 


22.16 
22.07 


22.00 
21.95 
21.91 
21.88 


21.84 
21.80 


21.75 
21.69 


64.55 
64.24 
63-95 
63.67 


63.40 
63.14 
62.89 
62.63 


21.62 


21.54 


21.47 
21.41 


21.1 
22.1 


62.35 
62.06 
61.75 


61.43 [24.1 


61.08 
60.74 
60.40 
60.07 


21.36 25.1 
26.1 
27.1 


28.1 


59-75 
59-45 
59.16 


30.1 
31.1 


—10.68 





29.1 | 





Solar | Ascen- 
on. | South. | Date.) sion. | South, 





hm 


Ss 
36.63 
36.51 
36.40 
36.30 


I | 36.19 


36.07 
35-93 
35-78 


35-63 
35-48 
35-34 
35-22 


35-11 
35.01 
34.92 
34.84 


34-76 
34.67 
34-57 
34.46 


34-35 


| 34-24 | 
23-1 | 34.13 


34.02 


33-92 
33-82 
33-74 
33-67 


33.62 
33-58 
33-55 


8.54 


O Octantis. 
Mag. 4.1 


o o 


26.98 
26.78 
26.60 
26.43 


26.29 
26.16 
26.03 
25.88 


25.71 
25.50 
25.26 
25.00 


24-74 
24.48 
24.23 
24.00 


23.78 
23.56 
23-35 
23.15 


22.94 
22.71 


22.47 
22.21 


21.93 
21.63 


21.32 
21.00 


20.69 
20.41 
20.15 


—8.48 
145 12 41°.586 
83° 15' 57/15 


Mean | Right | Dectina 
Solar} Ascen-} tion 
sion. | S 


hm o! 
118 3/-87 40 
19-54 
19.62 
19.70 
19.79 


8 
47-13 
46.69 
46.27 
45.89 


45-52 
45-14 
44.74 
44.30 


19.90 
20.02 
20.15 
20.30 


43.82 
43-31 
42.77 
42.23 


20.44 
20.56 
20.66 
20.72 


10.3 


11.3 
12.3 


20.76 
20.78 
20.78 
20.79 


13.3 
14.3 
15-3 
16.3 


41.70 
41.19 
40.72 
40.26 


20.80 
20.83 
20.87 
20.92 


39.82 
39-39 
38.95 
38.50 


17-3 
18.3 
19.3 
20.3 


21.3 | 38.03 
22.2 | 37-53 
23.2 ! 37.01 
24.2 | 36.46 | 


20.98 
21.03 


21.07 
21.10 


25.2) 35.90 | 21.12 


21.11 
21.07 
21.01 


26.2 | 35.33 
27-2 | 34-77 
28.2 | 34.22 


29.2 33.71 
30.2 : 33.241 
31.2 | 32.80 , 


20.94 
20.86 


20.78 





24.62 —24.60 

182 3™ 139.216 

—87° 39’ 53''.25 
{Eph 12] 


O Ooctantis. 
Mag. 5.5 


Right | Declina 
Ascen-| tion 
| sion. | S 





h m ° c 
| 19 21 
8 
60.71 
59-56 
58.50 


57°53 


22.82 
22.99 
23.15 
23.31 


56.62 
55-72 
54-77 
53-72 


23.48 
23.67 
23.88 
24.11 


9:3 
10.3 
11.3 
12.3 


51.27 | 24.57 
49.86 | 24.77 
48.39 | 24.94 


25.08 
25.20 
25.30 
25-39 


46.89 
45-44 
44.06 


42.76 


13-3 
14.3 
15-3 
16.3 


17.3 
18.3 
19.3 
20.3 


41.52 
40.31 
39.11 
37.88 


25.49 
25.60 
25-74 
25.89 


26.05 
26.20 


36.58 

22.3 | 35.21 

23-3 | 33-75 

24.3: 32.21 
| 


21.3 


26.49 


26.62 
26.72 
26.80 ° 
26.85 


25.3] 30.59 
26.3 | 28.90 
27.3 27.19 
28.3 125.51, 


er a 


26.88 


26.90 
26.91 


| 
29.3 . 23.90 
30.3 | 22.38 


31.3 | 20.97 ! 


75-42 —75.42 
19° 197 429.17 
—89° 14’ 4.37 


outh. | Date. 


—89 14 Dept. 


26.35 - 


Uv Octantis. 
Mag. 5.7 


Right | Decli- 
Ascen-/ nation 
sion. |S 


Mean 
Solar 








h m o.hlUF 
22 15 |-8624 
8 oo 
43.22 | 51.61 
43.16 | 51.89 
43.12 | 52.15 
43-11 | 52.39 


1.5 
2.5 
3.5 
4.5 





43-11 | 52.64 

43.12 | 52.9% 

43-15 153-20 

43-17 153-5! 
| 


5:5 
6.5 
7-5 
8.5 





43-16 | 53.84 
43-12 | §4.18 
43.05 ' 54.52 
42.95 | 54.85 


9.5 
10.5 
11.5 
12.5 





55.16 
55-44 
55-70 
55-94 


42.83 
42.69 
42.56 
42.44 


13.4 
14.4 
15.4 
16.4 


56.18 


56.42 
56.68 


56.95 


17.4 
18.4 
19.4 
20.4 


42.33 
42.23 
42.14 
42.06 
21.4 | 41.98 
22.4 | 41.89 
23-4 141-79 | 
24.4 | 41.66 


57-24 
57-55 
57-87 
58.19 


1 


25.4 141.51 58.50 
26.4 | 41.33 | 58.80 
27.4| 41.12 | §9.08 
28.4 | 40.90 | 59.34 


29.4 | 40.67 | §9.58 
30.4 | 40.46 | 59.80 
31.4 | 40.26 . 60.00 


15-99 —15.96 
22% 15™ 69.74 
—86° 24’ 57/.52 


508 


2 Octantis. 


lar 
Date.| sion. | South. 











o hf 


hm 
12 45 |-84 38 
8 oe 
21.37 | 59.16 
21.39 | 58.90 
21.40| 58.64 
21.41 | 58.40 


Oct. 


1.0 
2.0 
2.9 
3-9 


§8.13 
57-85 
57°55 
57-22 


21.40 ; 
21.39 
21.38 
21.38 


4-9 
5-9 
6.9 
79 


8.9 
9-9 
10.9 
11.9 


56.86 
56.52 
56.19 
55-87 


21.40 
21.43 
21.49 
21.57 


21.66 


21.75 
21.83 


21.90 


12.9 
13.9 
14.9 
15-9 


55-57 
55-29 
55-02 
54-77 


16.9 
17-9 
18.9 
19.9 


21.96 
22.02 
22.08 
22.13 


54.51 
54.24 
53-96 
§3-68 


22.18 
22.25 
22.33 
22.43 


20.9 
21.9 
22.9 


23-9 


53-39 
53.08 
52.76 
52-44 


24.9 
25-9 
26.9 
27-9 


22.55 
22.68 


22.82 
22.98 


52.13 
51.84 
51-57 
51.32 


28.9 | 23.12 
29.9 | 23.25 
30-9 | 23-37 

31.9 | 23.48 | 50.47 
32.9 | 23.59 | 50.24 


51.09 
50.88 
50.68 


10.72 —10.68 
122 45™ 37°.397 
—84° 38" 44"'.23 


32.9 | 33.28 


OCTOBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


-| 14 12 |-83 16 
8 " 
33-55 | 20-15 
33-51 | 19.90 
33.46 | 19.66 
33-40 | 19-43 


1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7.0 
8.0 


33-33 
33°25 
33.18 
33-12 


19.20 


18.95 
18.67 


18.37 


18.04 
17.69 
17-35 
17.03 


9.0 
10.0 
II. 
12.0 | 


33-07 
33-03 
33-00 
32-99 


16.73 


16.44 
16.16 


15.gO 


13.0 | 32.99 
14.0 33.00 
15.0 33.00. 
16.0 32.99, 


17.0 ! 32.98 


18.0 | 32.97 
19.0 | 32.95 
20.0 32.92 | 


15.65 
15-39 
15.11 
14.81 





21.0 32.90 
22.0 | 32.89 


23.0 | 32.89 | 
24.0 | 32.89 


14.50 
14.19 
13.87 
13-53 


13.18 
12.85 
12.52 
12.22 


24.9 32.91 | 
25-9 132.95 | 


26.9 | 33.00 | 
27.9 | 33-05 | 


| 
28.9 33.11) 11.94 
29.9! 33.16 11.68 
30.9 | 33.21 | 11.44 
31.9 | 33.25) 11.19 
10.93 





8.53 —8.47 
145 12™ 41°.586 


—83° 15’ 5777.15 










2.2 | 32.39 
3-2 | 31.98 
4-2 | 31.55 


5.2 
6.2 
7.2 
8.2 


31.10 
30.63 
30.12 
29.58 


9.2 
10.2 
11.2 
12.2 


29.03 
28.51 
28.00 


27-53 


13.2 | 27.08 
14.2 | 26.67 
15.2 | 26.27 
16.2 | 25.87 | 


| 
25-47: 
25-05 | 
24.62 , 
24.17 | 


17.2 
18.2 
19.2 
20.2 


21.2 
22.2 
23.2 
24.2 


23.71 | 
23.23 | 
22.74 
22.27. 


25.2 | 21.81 18.17 
26.2 21.38! 17.94 
27.2 21.00! 17.70 
28.1 20.66, 17.47 


29.1 20.35 | 
30.1 20.05 
31-1 | 19.75 
32.1 19.44: 
33-1 | 19.10 | 


17.25 
17.04 
16.85 
16.68 





24.62 —24.60 
182 3™ 139.216 
—87° 39’ 53.25 

[Eph 12] 


16.51 





79-67 
78.42 
77-33 


3-3 


75.80 
74-35 


72-79 
71.12 


69.38 
67.61 
65.89 
64.25 


6.3 
7-3 











9-4 | 38.83 | 1.94 
10.4 | 38.56 | 2.18 
11.4 | 38.28 | 2.0 
12.4 | 38.00| 2.98 


10.3 
11.2 





62.71 
61.25 
59-86 » 
58.48 | 


13-4 | 37-72 | 2.74 
14.4 | 37-45 | 2.90 
15-41 37-21 | 3.0 


16.4 ; 36.98 3.23 
| 
17.4 | 36.76" 3.40 
18.4 | 36.54. 3.58 
19.4 | 36.31 . 3.78 
20.3 | 36.07 ; 3-99 


14.2 
15.2 

















57-12 
55:74. 
54.28 
52°77 | 


18.2 
19.2 
20.2 


51.19. 
49-54. 
47.84: 
46.11; 


21.2 
22.2 
23.2 


21.3 35-82 | 4.20 
22.3 | 35-54] 4-49 
23.3 | 35-24| 4.60 
hs 8498 47 





44.41 
42.77 | 
41.23 | 
39.80 | 26.24 


25-3 34-58 | 4.93 
20.3 | 34.24 | 5-05 
27-3 | 33-91 | 5.15 
28.3 | 33-59 | 5-22 


26.2 
27.2 






38.51 | 26.09 
37-30 | 25.95 
36.13: 25.83 
34-95 | 25-73 
33.68 | 25.64 


29.3 | 33-29 | 5.28 
30.3 | 33-02 | §.34 
31.3 | 32.76) 5.42 
32-3 , 32-51) 5-53 
33-3 | 32.25 | 5.66 


29.2 
30.2 
31.2 
32.2 


75-48 —75-48 16.00 15.97 
195 197 42°.17 225 15™ 6°.74 
—89° 14’ 4/'.37 —86° 24! 57°52 


NOVEMBER, 1912. 509 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


2 Octantis. O Octantis. X Octantis. Oo Octantis. Uv Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag. 5.5 Mag. 5.7 


Right | Declina-]Mean| Right | Declina Mean! Right | Declina-JMean| Right |Declina-{Mean/| Right | Decli- 
Ascen-| tion [Solar| Ascen-| tion [J[Solar| Ascen-| tion [Solar| Ascen-| tion [Solar| Ascen-| nation 
| sion. | South. [Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | Sossth. 


ee ——eEeEeeeee cf es BE ef 


hm eo" hm o h m o h m o 7 h m °° 
| 12 45 |-84 38 [Nov.| 14 12 |-83 16 |Nov.|18 3/|-87 40 |Nov.| 19 20 |—-89 14 [Nov.| 22 15 |-8625 
8 Lad 8 we 8 ” 8 Ld 8 Ud 


23.59| 50.24 J 1.9] 33.28] 10.93 | 1.1) 19.44| 16.68 J 1.2 | 34.95 | 25.73 | 1.3/ 32-51] 5-53 
23-69 | 49.99 | 2.9 | 33.30] 10.65 J 2.1/ 19.10] 16.51 J 2.2 | 33.68| 25.64 | 2.3] 32.25 | 5.66 
23-80| 49.72 | 3-9 | 33-32] 10.36 | 3.1 | 18.73] 16.33 | 3.2| 32.30] 25.5§ | 3-3|31-98| 5.80 
23.92| 49.44 | 4.9 | 33.36] 10.04 J 4.1/ 18.34] 16.14 | 4.2 | 30.82] 25.45 f 4.3] 31.68] 5.95 


24.07 | 49.17 | 5-.9|33-42| 9.71 ] 5.1!117-94| 15.92 | 5.2] 29.28] 25.32 f 5.3| 31-35 | 6.08 
24.25 | 48.90 | 6.9 | 33.50} 9.39 | 6.1,17.55| 15.67 | 6.2/27.70| 25.16 § 6.3 | 31.00] 6.18 
24.44| 48.65 | 7-9| 33-59] 9-08] 7.1/17.19| 15.39 | 7.2| 26.17] 24.98 | 7.3 | 30.63 | 6.26 
24.63 | 48.43 | 8.9| 33.68; 8.78 | 8.1 | 16.87/ 15.10 | 8.2) 24.73] 24.77 | 8.3 / 30.25 | 6.31 


24-83 48.22 | 9.9/33-78| 8.49 | 9.1|16.58| 14.80] 9.2 | 23.39] 24.54 | 9.3/29.91 | 6.33 
45.02 | 48.03 [10.9 | 33-88} 8.23 J 10.1 | 16.33] 14.51 [10.2 | 22.17 | 24.31 |. 10.3] 29.55 | 6.34 
25.20| 47.85 [11.9 | 33.98| 7.99 J11.1 | 16.10] 14.23 J.11.2 | 21.03] 24.09 [11.3 | 29.22] 6.35 
25.37 | 47-68 [12.9 | 34.08] 7.7§ [12.1 |} 15.89] 13.97 [12.2] 19.96| 23.89 $12.3 | 28.91 | 6.35 


25-54| 47-51 113.9 | 34-17] 7-51 [13.1] 15.69| 13.72 }.13.2] 18.91 | 23.70 1.13.3 | 28.61 | 6.36 
25.70) 47-33 | 14.9 | 34.25] 7.27 114.1/15.47| 13.48 [14.2 | 17.85 | 23.51 114.3 | 28.32 | 6.38 
25.86| 47.15 115.9 | 34.32] 7.03 }15.1] 15.23] 13.25 115.2 | 16.76| 23.33 115.3 | 28.03] 6.41 
26.02 | 46.96 [16.9 | 34.39] 6.78 [16.1] 14.98] 13.02 116.2] 15.63 | 23.16 [16.3 | 27.73 | 6.44 


-Q | 26.19! 46.75 117.9! 34.48) 6.51 [17.1 / 14.71] 12.78 917.1] 14.43] 22.98 117.3 | 27.42} 6.49 
5.g | 26.37 | 46.54 18.9 | 34.58, 6.23 [18.1 | 14.43 | 12.52 118.1 | 13.18] 22.79 118.3 | 27.10| 6.54 
9 | 26.57 | 46.33 119-9 | 34.68] 5.94 [19.1 | 14.15 | 12.25 } 19.1] 11.91 | 22.59 ]. 19.3 | 26.77 | 6.57 
».Q | 26.78 | 46.13 120.9 | 34.79| 5.64 J 20.1 | 13.88] 11.95 [20.1 | 10.63 | 22.37 [20.3 | 26.41 | 6.59 





t.g|27-O1 | 45.95 ] 21.9 | 34.92| 5.36 [21.1] 13.64] 11.64 [21.1 | 9.37] 22.12 J 21.3 26.03] 6.59 
2.9 | 27-25 | 45-79 ] 22.9] 35.06] 5.09 [22.1] 13.43 | 11.30 [22.1] 8.17| 21.84 [22.3 | 25.65 | 6.57 
3.9 | 27-49} 45-65 123.9/35.21| 4-85 [23.1] 13.27 | 10.95 123.1 | 7.08] 21.54 | 23.3 | 25.28] 6.52 
4.9] 27.74] 45-53 124-9|35.36| 4.64 [24.1] 13.14] 10.61 [24.1] 6.12] 21.23 [24.3 | 24.92] 6.44 


5-9| 27-98 | 45-45 125-9|35-51| 4-46 125.1] 13.05 | 10.29 [25.1] 5.29] 20.93 [25.2 | 24.58] 6.34 
6.8 | 28.20| 45.38 | 26.9 | 35.66] 4.29 ]26.1}13.01]} 9.98 126.1] 4.58] 20.64 [26.2 | 24.27] 6.23 
7.8 | 28.40 | 45.30 [27.9| 35.80] 4.12 [27.1}12.96| 9.68 [27.1] 3.95 | 20.37 127.2 | 23.99] 6.14 
B.8 | 28.59 | 45.20 | 28.9 | 35.92| 3.95 }28.1112.90| 9.41 128.1] 3.33] 20.13 | 28.2 | 23.73 | 6.06 


9.8 | 28.77 | 45.10 | 29.9 | 36.03] 3.77 929.1} 12.81} 9.15 [29.1] 2.65 | 19.90 [29.2 | 23.46] 6.00 
0.8 | 28.96 | 44.99 ] 30.9 | 36.15 | 3.57 730.1 /12.70| 8.89 [30.1] 1.83] 19.68 | 30.2 | 23.18] 5.95 
1.8 | 29.17 | 44.86 [31.9 | 36.28] 3.35 [31.1/12.57| 8.62 [31.1] 1.01] 19.45 ]31.2| 22.89] 5.92 





10.72 —10.67 8.53 —8.47 24.60 -—24.58 75:37. 75:37 16.01 —15.98 
125 45™ 375.397] 14° 12™ 419.586] 18° 3™ 13%.216] 19" 197 42°.17 2225 15™ 69.74 
84° 38’ 44.23 J -83° 15’ 57.15 | —-87° 39’ 53.25 89° 14° 4.37 [86° 24’ 57’.52 

[Eph 123] 


510 DECEMBER, 1912. 


APPARENT PLACES OF CIRCUMPOLAR STARS a 
FOR THE UPPER TRANSIT AT WASHINGTON. 


——— 


zt Octantis. 6 Octantis. X Octantis. O Octantis. wv Octantis. 

















Mag. 5.4 Mag. 4.1 Mag. 5.2 Mag 5.5 Mag. 5.7 
TY er a I --— - —=— ———_ esc" OOO -:COC 
Mean Right |Declina4Mean| Right | Declina-]Mean/| Right | Dectina Mean| Right | Declina-JMean | Right | Decii- 
Solar Ascen-| tion [Solar; Ascen-! tion JSolar| Ascen-. tion [Solar| Ascen-; tion [Solar| Ascen-| natios | 


Date. sion. | South. | Date. 


sion. | South. | Date.| sion. | South. | Date.) sion. | South. [ Date.| sion. | South. 












































i hm nd hm o 7 hm o °% hm o 7 hm a8 

Dec.| 12 45 |-84 38 J Dec.) 14 12 |-83 15 ] Dec./ 18 3 |—87 39 | Dec. 19 19 |-89 14 | Dec. 22 15 |-8625 
8 w s ” 8 o 8 tad s we 

1.8} 29.17 | 44.86 | 1.9} 36.28] 63.35 | x.1/ 12.57] 68.62 | 1.1/61.01| 19.45 J 1.2 | 22.89| 5.91 


2.8 | 29.39 | 44.72 | 2.9 | 36.42 | 63.12 | 2.1 | 12.43] 68.32 | 2.1 | 60.07| 19.20 | 2.2 | 22.57] 5.86 
3.8 | 29.64 44.58 | 3.9] 36.57| 62.88 | 3.1] 12.28; 68.00 } 3.1 | 59.09| 18.92 | 3.2 | 22.22] 5.79 
4.8 | 29.90 | 44.46 | 4.9] 36.74] 62.65 | 4.0} 12.16| 67.65 | 4.1| 58.12] 18.61 | 4.2] 21.85] 5.70 


§.8 | 30.17 | 44.37 5-9 | 36.92 | 62.44 | 5.0/ 12.08; 67.29 | 5.1|57.24| 18.28 J 5.2] 21.47] §.59 
6.8 | 30.44 44.31 | 6.9 37.10] 62.25 | 6.0] 12.04] 66.92 | 6.1 | 56.51) 17.94 | 6.2} 21.11| 5.45 
62.09 | 7.0| 12.03 | 66.56 | 7.1 | 55.90| 17.59 | 7-2 | 20.76] 5.29 


7-8 | 30.71 | 44.27 | 7-9 | 37-29 
8.8| 30.97 44.24] 8.9) 37.47) 61.94 ] 8.0/ 12.07 | 66.21 | 8.1 | 55.41 | 17.25 | 8.2 | 20.44| 5.12 











9.8 | 31.21, 44.22 | 9.9] 37.65 | 61.80 | 9.0! 12.13] 65.87 | 9.11)55.00| 16.92 | 9.2 | 20.15 | 4.94 
10.8 | 31.44 44.22 [10.9 | 37.82| 61.68 ] 10.0) 12.20] 65.55 | 10.1 | 54.64] 16.60 | 10.2 | 19.88 | 4.77 
11.8 31.67 | 44.21 J 11.9 | 37.98 | 61.56 J 11.0| 12.26] 65.24 [11.1 | 54.30] 16.30 J 1¥.2 | 19.62] 4.62 | 


128 | 31.90 44.18 112.9 | 38.14] 61.43 [12.0] 12.31 | 64.94 [12.1 | §3.93 | 16.02 J 12.2] 19.35 | 4-48 


13.8 | 32.12 44.14 113.9 | 38.30 | 61.30 [13.0 | 12.35 | 64.66 113.1 53-54 | 15-75 | 13-2 | 19.09; 4.35 

14.8 | 32.34 44.10 [14.9 ' 38.45! 61.16 [14.0 12.38] 64.38 [14.1 | 53.10] 15.48 [14.2 | 18.83) 422 

15.8 | 32.57 44.06 115.9 | 38.61 61.01 [15.0 12.39] 64.08 F.15.1 52.60 | 1§.20 J 15.2 | 18.56. 4.09 

16.8! 32.81 44.01 [16.9 | 38.78 | 60.85 16.0 12.39 | 63.76 [16.1 52.06; 14.90 ]16.2 | 18.27 3.95 
' | 





| 
17.8 33.06 43.97 ]17.9 38.97: 60.68 [17.0 12.40| 63.43 ]17.1 51.50 | 14.58 [17.2!17.97| 3.80 | 
18.8 | 33.33 43.94 18.8 39-17 60.52 18.0 12.43, 63.09 18.1] 50.97 14.24 [18.2 | 17.65 
19.8 | 33.62 43.93 J 19.8 39.38! 60.38 19.0 12.48 | 62.73 J 19.1 | 50.50. 13.89 J19.2 17.32 | 3.46 


20.8 33.91 43-94 [20.8 | 39.60, 60.26 [20.0 12.58] 62.36 } 20.1 | 50.14) 13.52 }20.2| 17.00 3.25 
| | 





21.8 | 34.20 43.98 | 21.8 | 39.82 60.17 21.0! 12.71 | 61.98 } 21.1 '49.90| 13.13 J 21.2 16.70 3.01 
22.8' 34.48) 44.05 }22.8 40.04) 60.10 21.9! 12.89 | 61.61 [22.1 49.81 | 12.74 [22.2 16.41 2.75 
23.8 34.75 44.14 123.8 40.25! 60.06 22.9 | 13.11 | 61.26 [ 23.0! 49.88 | 12.36 123.2) 16.15 2. 
24.8 35.01 44.24 }24.8'40.45 60.04 [23.9 | 13.36: 60.94 [24.0 | §0.0§ | 12.01 | 24.2 | 15.92 





25.8 | 35-24 44.33 725.8 | 40.64 | 60.02 | 2 13.61 | 60.65 [25.0 ! 50.26! 11.69 [25.2 | 15.71 ' 1.90 
26.8 35.46 44.41 126.8 40.82 59.99 125.9, 13.85 | 60.37 [26.0:50.44° 11.38 | 26.2 'r5.51 1.73 
| 1 
27.8 35.67 44.47 | 27.8 40.99 59.94 26.9 | 14.05 | 60.11 [27.0 50.54] 11.08 27.2! 15.32| 1.82 
28.8 35.90 44.52 128.8 41.17 59.87 [27.9 | 14.23; 59.84 [28.0] 50.56| 10.78 [28.2 15.12] 1.33 

: | 
29.8 36.14 44.56 129.8 41.36 59.80 } 28.9: 14.38 59.55 } 29.0 | 50.48 | 10.47 29.2 | 14.89 | 1.12 
30.8 36.39 44.60 30.8 | 41.56 59.72 29.9) 14.53! 59.23 [30.0 '50.34| 10.15 } 30.2, 14.64 0.91 
31.8 36.67 44.65 731.8 41.77, 59.63 ned §8.90 }31.0| 50.21] 9.80 $31.2 | 14.37] 0.68 


32.8 36.96: 44.71 [32.8 41.99 | 59.53 58.55 132.0|50.15] 9.43 932.1 14.09] 0.42 


—_—_— — = eee Oe - 


S) 
+ 
Ke) 

















10.72. —10.67 8.53 —8.47 24.57  —24.55 75-15 —75.15 16.00 —I5.97 

122 45™ 379.397] 142 12™ 41*.586] 18° 37 138.216] 19% 197 429.17 225 15™ .6°.74 

—84° 38’ 44.23 | —83° 15’ 57.15 1-87° 39” 53.25 1-89° 14’ 47.37 1-86° 24’ 57.52 
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MEAN ERRORS. 513 


EAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 


| Mean Error 
1920. 








. A. | Decl. t. A. 
Sor} Name | S5s2° | gra || nor | Name | gual | agra, 
6 . 

h m ols ” h m ° 
. §3r | & Gemin. 6 39 | +25 |.014].19 | 536 | 30 Monoc. 8 21/—4 
t = 433. | «= &«~Gemin. 40 | +13 | .013 |.21 | 537 | o Urs. Maj. 23 | +61 
432 | wAurige 40 | +44 |.029 |.24] 539] 9 Chamal. 231 —77 
434 | @ Can. Maj. 41 | —17 ]....|-16]7 543 Gr. 1450 27 | +38 
435 | 18 Monoc. 43 | + 3]-020|.25— 544 | % Cancri 28 | +21 
436 43 Camelop.| 6 44 | +69 |.027|.24] 545 Gr. 1446 | 8 30] +74 
440 Gemin. 47 | +34 |-020].22] 547 | & Hydre 33 | + 6 
441 | @ Pictoris 47 | —62 | .061 |.63 | 548 | 6 Hydre 34 | + 4 
443 | & Mensz 47 | —81 |.048 |.47 1 554] yw Cancri 38 | +22 
442 | wt Argis 48 | —51 |.069 |.64] 556] & Cancri 40 | +18 
444 5 Lyncis 6 50| +59 |.023|.21 | 557 | @ Pyxidis | 8 40] —33 
446 Can. Maj. 50 | —12 |.021 |.31 | 558 | «@ Cancri 41 | +29 
451 e Can. Maj. 55 | —29 |.017 |.23 1 559 | & Hydre 42| +7 
454 | © Gemin. 59 | +21 |.016|.19 | 560] 6& Argfis 42 | —54 
455 | o?Can. Maj.| 6 59 | —24 | .025 |.29] 566] oCancri 49 | +31 
449 | 51 H.Cephei| 7 o | +87/|..../...] 567 | & Hydre 8 51| + 6 
456 | y Can. Maj. Oo} —16|.021 |.28] 569] «# Urs. Maj. 53 | +48 
460} 6& Can. Maj. 5 | —26 |.020|.24] 571 | @ Cancri 54 | +12 
461 | 63 Aurige 6 | +39 |.021 |.26] 574 | 5! Carine 55 | —59 
464 | 51 Gemin. 8 | +16 | .023 |.37] 576| « Urs. Maj./ 8 58 | +48 
465 | y?Volantis | 7 9] —70|.071 |.64] 582 | o? Urs. Maj.| 9 2 | +67 
4067 5 H. Camel. 13 | +83 |.025 |.24] 583 | « Cancri 3) #11 
469 Gemin. 13 | +17 |.013 |.22 | 585 | A Argfs 5 | —43 
.470 | ® Argfis 14 | —37 | -046 |.34] 590] € Octantis 10 | —85 
471 | & Gemin. 15 | +22 ]|.014].17] 589] 9 Hydre 10 | + 3 

474 | §& Volantis | 7 17 | —68 | .061 |.64] 591 | 8 Argfs 9 12/— 
7 Octantis 18 | —87 | .053 |-46] 593 | 83 Cancri 14 | +18 
476 | +t Gemin. 20 | +28 ].014 |.22] 594 | 2 Argfs 15 | —59 
477 | 7 Can. Maj. 21 | —29 | .021 |.25 | 595 | 40 Lyncis 16 | +35 
478 Gr. 1308 22 | +69 | .028|.26] 596] 6 Pyxidis 18 | —26 
479 | & Can.Min.| 7 22 | + 8|.014|.19] 599 | @ Hydre 9 23|/—8 
481 | p Gemin. 23 | +32 |.021 |.27] 601 | A&A Urs. Maj. 25 | +63 
483 | o Argfs 26 | —43 | .060|.46] 600 1 H. Draco. 25 | +82 
484 | a*Gemin. 29 | +32 |.019|.14] 603 | d Urs. Maj. 27 | +70 
488 | 25 Monoc. 33 | — 4|-040|.42] 604] 6 Urs. Maj. 27 | +52 
492 | a Can. Min.| 7 35 | + 51|.--..]|-15 | 605 | & Leonis 9 27 | +12 
493 | 24 Lyncis 36 | +59 | .033 |.29 | 606 | w® Argfs 27 | —40 
495 | « Gemin. 39 | +25 |.018 |.22 ] 607 | 10 Leo. Min. 29 | +37 
496 | § Gemin. 40 | +28 |.o10|.12 | 619 | 0o Leonis 36 | +10 
499 | 4 Puppis 42 | —14 | .028|.36] 620! € Chamal. 37 | —81 
502 | & Argis 7 46 | —25 |.021].27] 622; @ Antlie 9 40 | —27 
505 | ® Gemin. 48 | +27 |} .018 |.28] 623 | e& Leonis 41 | +24 
506 | 26 Lyncis 48 | +48 | .022|.30] 626 | vu Urs. Maj. 45 | +59 
507 Gr. 1374 50 | +74 |.029 |.32 | 627] wv Argis 45 | —65 
514 | Z Argfis —53 |.052|.40] 629 | 6 Sextantis 47|—4 


+26 | .022|.30] 630| “4 Leonis 9 48! +26 
+28 |.018].24§ 632 Gr. 1586 51 | +73 
+52 | .022 |.23 | 634 | 19 Leo. Min. 52) +41 
523 | p Argts —24 | .018 |.24] 636! @ Argtis 54 | —54 
§22 | 3 H. Ur. Maj. +69 | .025 |.29 |] 638 | 2 Leonis 9 56| +8 


55 
§1§ | @ Cancri 56 
58 
2 
4 
4 
525 | y Argis 8 7] —47|.051|.44] 641 | 7% Leonis 10 3) +17 
7 
9 
9 
II 
12 
17 
18 


517. | x Gemin. 
520 | 27 Lyncis 


cosy I 


526 | § Cancri +18 |.022|.25 | 642] @ Leonis 4| +12 
527 Br. 1147 +76 | .026|.31 | 644 | A Hydre 6| —12 
528 | 20 Puppis —16 | .023 | .32 ] 645 | g Velorum Ir | —42 
518 Gr. 1119 +89 |.025 |... ] 646 | 32 Urs. Maj. 12 | +66 
529 | £ Cancri 8 +9 |.013 |.24] 647 | A Urs. Maj. [10 121 +43 
§33 | 31 Lyncis +43 |.027].22] 648 | € Leonis 12 | +24 
§34| @'Cancri +19 | .022|.29 }] 653 | » Leonis pr. 15 | +20 
535 | e@ Argis 8 21! —59 !.038!.33§ 657 \ w Urs. May lio 14.\ aa 
1912——33 [Eph 12} 
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MEAN ERRORS. 515 


N ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 























| Mean Error Mean Error 
1920. 1920, 
| Name | Sorat | rosa Name. = | fora! | igi 
a a 8 
—— 4 
h m ° |s h m 
| A Bodtis 14 13 | +46 | .o19 e Cor. Bor. | 15 54 
| A Virginis 14 | —13 | .017 & Scorpii 15 55 
| 2 Libre 19 | —II | .025 6 Draconis | 16 o 
6 Bodtis 22 | +52 | .018 B Scorpii o 
| J Bodtis 22 | +20 | .o21 K Herculis 4 
| @ Virginis | 14 24 | — 2 | .018 @~ Herculis | 16 6 
| 5 Urs. Min. 28 | +76 | .o19 r. 2320 6 
p Bodtis ‘28 | +31 | .016 6' Apodis 7 
| y Bodtis 29 | +39 | .017 6 Ophiuchi 10 
7m Centauri 30 | —42 | .045 6 Cor. Bor. seq. + 
| 6 Bodtis 14 31 | +30 | .025 y? Norme 16 13 
a* Centauri 34 | —6o0].... 19 Urs. Min. 13 
| 33 Bodtis 36 | +45 | .034 @ Ophiuchi 14 
iS 37 | —79 | .044 6 Scorpii 16 
i Veevinis 38 | — § | -014 rt Herculis 17 
2 Bodtis 14 41 | +27 | .016 y Herculis | 16 18° 
‘109 Virginis 42 | + 2 |.018 y Apodis 20 
8 Libre 46 | —16 | .018 » Urs. Min 20 
a Libre 46 | —16 |.o10 @ Herculis 21 
Gr. 2164 49 | +60 | .033 ” Draconis 23 
f Urs. Min. | 14 51 | +75 | .016 @ Scorpii 16 24 
&? Libree 52 | —11 |.018 f Herculis 26 
Piazzi 221 §2 | +15 | .025 A Ophiuchi 26 
f Lupi 53 | —43 | 054 A Draconis 28 
6 Libre 56 | — 8 | .026 tr Scorpii 30 
6 Bodtis 14 59 | +41 | .020 6 Herculis | 16 31 
y Scorpii 14 59 | —25 | .024 € Ophiuchi 32 
% Bodtis 15 1 | +27 |.018 Scorpii 36 
c Bodtis 3 | +25 | .030 Herculis 38 
Gr. 2283 5 | +88 | .023 @ Tri. Aust. 39 
€ Lupi Is 6] —52 | .059 nm Herculis | 16 40 
t Libre 7 | —19 | .021 Gr. 2377 44 
y Tri. Aust. 11 | —68 | .044 é Scorpii 44 
Serpentis 1r | + 5 | .029 49 Herculis 48 
Bodtis 12 | +34 | .018 é) Aree 53 
f Libre 15 12 | — 9 |.013 « Ophiuchi | 16 54 
y Urs. Min. 21 | +72 | .018 é Urs. Min. 55 
;  Bodtis pr. 21 | +38 | .o19 | 30 Ophiuchi 56 
t! Serpentis 22 |} +16 | .026 é Herculis 57 
| p Octantis 23 | —84 | .037 | d Herculis | 16 58 
| 2 Draconis | 15 23 | +59 | .025 | 2 Ophiuchi | 17° 5 
| § Libre 23 | —16 | .018 | Scorpii 6 
| £8 Cor. Bor. 24 | +29 | .025 | t Draconis 9 
v' Bodtis 28 | +41 | .023 | @ Herculis II 
y Lupi(mean) 29 | —4I1 | .043 | 6 Herculis II 
| y Libre 15 31 | —14 | .021 | ® Herculis | 17 12 
a Cor. Bor. 31 | +27 | .o10 | 59 Apodis 15 
& Cor. Bor. seq. 36 | +37 |.027 6 Ophiuchi 17 
a Serpentis 40 | + 7 |.010 | w Herculis 17 
f Serpentis 42 | +16 |.018 f Are 18 
K Serpentis | 15 45 | +18 | .024 | 6 Ophiuchi | 17 21 
u Ser entis 45 | — 3 |-019 6 Ophiuchi 22 
12 H. 45 | +63 | .028 6 Are 23 
é Serpentis 46| + 5 |.014 a Are 25 
€ Urs. Min. 47 | +78 | .016 A Herculis 27 
§ Tri. Aust.| 15 47 | —63 | .059 A Scorpii 17 28 
A Libre 48 | —20 | .026 f Draconis 28 
y Serpentis 52 | +16 }.016 a Ophiuchi i 
x Scorpii 15 54 | —26 | .023 &§ Serpentis \ 17 33 
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MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC, 


Mean Error 


























Cat. R.A. | Decl 7920. 
No. Name. 1912. 1912. 
a é 
h m ° 1s | 
1131 t Herculis | 17 37 | +46 | .018 | .17 
1129: % Pavonis 37 , —65 | .067 | .58 
1132 | @ Draconis 37 | +69 | .o21 | .21 
1134 | £8 Ophiuchi 39 + § |.013 |.17 
1135 2! Scorpii 41 ; —40 | .066 | .54 
1137 | Hw Herculis | 17 43 | +28 | .014 | .19 
1138; vy Ophiuchi 43, + 3 ]|-017 |-2! 
1140 : ® Draconis 44 | +72 |.021 |.20 
1145 ! 89 Herculis 52 +26 | .025 | .33 
1146 | § Draconis 52 | +57 | .021 |.21 
1147 | @ Herculis | 17 53 | +37 | -017 |-21 
1150 | 35 Draconis 53 | +77 | .022 | .23 
1148 | y Ophiuchi 54 | —10 | .016 | .22 
1149 € Herculis 54 | +29 | .034 | .30 
1151 | » Draconis 55 | +51 |-013 | .16 
1152 | 67 Ophiuchi | 17 56 | + 3 | .031 | .26 
1156 @ Are 18 o! —50 | .056 | .50 
1158 | y Sagittarii O | —30 | .o21 | .39 
1164 ' §& Urs. Min. 1 | +87 |]....]... 
1159 70 Ophiuchi 1 | + 3 | .022 | .26 
1160 | 72 Ophiuchi | 18 3 | +10 | .016|.19 
1153. xX Octantis 3 | —88 | .034 | .30 
1161 | o Herculis 4 | +29 | .o19 | .22 
1166 ; i Sagittarii 9; —21 | .016 |.19 
1169: » Sagittarii 12 | —37 | .057 | .50 
1170 Gr. 2533 | 18 13: +42 '.035 | .40 
1171 | 36 Draconis 13 | +64 ,.020 |.21 
1173 9O Sagittarii 15 | —30 | .020 25 
1174 7 Serpentis 17. — 3..016|.17 
1175 | @ Sagittarii 18 | — 34 | 055 | 46 
1178 109 Herculis | 18 20 | +22 | 018 | .21 
1179 | a Telescopii: 20 | —46  .049 | .41 
1182 | A Sagittarii 23: —25 .017 | .22 
1185 | x Draconis 2 +73 | 020 .20 
1187 , ¢ Serpentis 2 — 2:,.027 | .38 
1189 1 Aquile 18 30 | — 8 | 013 25 
1190 §& Pavonis 33 | —72.  .016 | .40 
1193 | a Lyre | 34 | +39 .009 ].15 
1196 | 2 Aquile |; 37 | — 9 | .029 | .30 
1199 «= Sagittarii 40 | —27 ‘022 | .26 
1202 110 Herculis | 18 42 | +20 | .020 | .22 
1204 6 Aquilze 43 — § .020 | .32 
1206 ' A Pavonis 44. —62 , .059 | .52 
1209 | P Lyre — 47 | +33 | 013 .16 
1212 ' 50 Draconis | 49 | +75 .031 | .2 
1211 6 Sagittarii| 18 50 | —26 }.018 | .27 
1213} © Draconis |! 50! +59 .028 _.21 
1215 § Serp. pr. 52 + 4 O17 2 
1218 R Lyre 53 | +44 .025 .31 
1219 é€ Aquila | 56 | +15 |.017 1.19 
1220! y Lyre | 18 56° +33 .018 , .22 
1222 = Sagittarii' 18 57 . —30 | .o42 | .37 
1226) & Aquila 19 1 | +14 .O1g «15 
1227. A Aquile 2, — § O14 .23 
1228 | «& Cor. Aust. 3 | —38 .050 | .42 
1230 tLlyre | 19 41 +36 .025 .29 | 
1231 «= Sagittarii 5 | —21 '.019 | .23 
3255 A U'rs. Min. ; 9 | +89 ....3... 
-, § Sagittarii; 19 10 | —25 ,.021 ,.31 




















Mean Error 
1920, 
No. | Name | Soua! | ors 
o ly 
! { 
h m °o 8 ” 
1239 | d Sagittarii | 19 12 | —rI9g | .o14 |.29 
1240 | 6 Draconis 13 | +68 | .016 | .16 
1241 6 Lyre 13 | +38 | .025 | .34 
1242 | @ Aquile 14 | +11 | O19 |.21 
1243 | K Cygni 15 | +53 | -019 |."9 
1248 | 7 Draconis | 19 17 | +73 | 019 | .20 
1224 | 6 Octantis 20; — O25 | .22 
1251 | 6 Aquile > 21 | + 3 | .012 |.17 
1259 | # Cygni 27 | +28 | .o1g | .22 
1260 | 2 Cygni 27 | +52 | .020 | .19 | 
1264 | ys Aquile 19 30 | + 7 ]|-024|.28 | 
1265 | h Sagittarii 31 | —25 |.o19 |.26 | 
1266 | K Aquilz 32 | — 7 |-.018 |.28 | 
1269 | 6 Cygni 34 | +50 | .o1g |.21 
1271 | 54 Sagittarii 36 | —16 | .022 | .30 
1273 | 6 Sagitte 19 37 | +17 | -016 | .26 
1281 | 15 Cygni 41 | +37 | .029 | .29 
1280 | / Sagittarii 41 | —20 | .020 | .30 
1282 | » Aquile 42 | +10 | .009 | .15 
1283 | 6& Cygni 42 | +45 | .021 | .18 
1284 | §& Sagitte 19 43 | +18 | .017 | .23 
1286 | @ Aquile 46 | + 9 ].010 |.14 
1288 | 7 Aquile 48 | + 1 | .022 ;.26 
1290 | @ Draconis 48 | +70 | .024 '.19 
1289 t Sagittarii 49 | —42 | 073 .62 
1291 é Pavonis |! 19 50] —73|....°..: 
1292 | ff Aquile | 51 | + 6 | .008 | 14 
1297 | y Sagitte 55 | +19 | 017. .22 
1299 | c Sagittaril 19 57 | —28 | .o17 | .24 
1304 t Aquile 20 O|] + 7 | .022 '.33 
1308 6 Aquile 20 7|/ — 1 | -013 °.18 
1314 | 0 Cyg. seg. , 11 | +46 | O19 .21 
1318 | « Cephei | 12 | +77 |.018 ..19 
1319 | 24 Vulpecule 13 | +24 | .025 | .30 
1320 | «? Capricorn, 13. | —13 | .012 |.17 
1321 | £8 Capricorni 20 16 | —1§ | 022 21 
1324 | « Pavonis IQ | —57 [.... eee 
1325 | » Cygni | 19 | +40 |.013. «17 
1328 | 2 Capricorni 22 | —19 |.019 .27 
1329 | p Capricorni, 24 | —18 | .018 , .21 
1332 | 41 Cygni : 20 26 +30 | .029 1°35 
1336 6 Cephei 28 | +63. .018 | .17 
1337 ; & Delphini 29] +11 | 013 «19 
1340 | Gr. 3241 | 30 | +72 | .034 | .40 
1341 ' @ Indi 31 ; —48 | .046 | .37 
1344 £8 Delphini , 20 33 | +14 | or6 22° 
1348 | v Capricorni 35 | —18 , .023 | .33; 
1349 | @ Delphini 36 | +16 | .o14 | .220 
1350. ff Pavonis | 37 | —67 ” 
1352 | «@& Cygni | 38 | +45 | 010 14 
1353 | & Delphini ' 20 39! +15 | 019 | 2h 
1354  Capricorni 41 | —26 | .028 . .32°' 
1356 | y Delph. seq. 43 | +161] .024 .30 
1357 é Cygni _ 43 | +34 | 014 | 21 
1358 é Aquarii | 43 | —10 | O14 | .19 
1361 7 Cephei 20 44 , +61 | .018 | .16 
1366 | “# Aquarii | 48 | — 9g | .016 | .22 
1364 | Bindi 48 | —59 | 067 | .58 
1363 \ 76 Dracoms \ 20 a9 \ +B2 \ 022) 20 
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AUTICAL ALMANAC. 
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518 SOLAR EPHEMERIS, 1912. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


a 


Nore.—For mean time interval of semidiameter passing meridian, subtract o.19 trom the xidereal interval, 
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SOLAR EPHEMERIS, 1912. 519 
FOR WASHINGTON MEAN AND APPARENT NOON. 


ere 


ore 


Note.—For mean time interval of semidiameter passing meridian, subtract #18 trom the wdererl ince 
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520 SOLAR EPHEMERIS, 1912. 
FOR WASHINGTON MEAN AND APPARENT NOON. 
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SOLAR EPHEMERIS, 1912. 521 
FOR WASHINGTON MEAN AND APPARENT NOON. 


Nore —For mean time interval of semidiameter passing meridian, wabtract op trom tha BAwed aiace 
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522 SOLAR EPHEMERIS, 1912. 
FOR WASHINGTON MEAN AND APPARENT NOON. 





Nore.—For mean time interval of semidiameter passing meridian, wubtrack ag trom the sidereal interval. 
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SOLAR EPHEMERIS, 1912. 523 
FOR WASHINGTON MEAN AND APPARENT NOON. 


Nors.—For mean time interval of semidiameter passing meridian, wbtract #8 trom Une Waererl mace, 
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SOLAR EPHEMERIS, 1912. 
FOR WASHINGTON MEAN AND 


d24 
APPARENT NOON. 


Semi- Siderea!l 


Apparent Right Apparent Hourly Equation 
Ascension. Declination. Motion. of Time | diameter | Time of] Sidereal 
Date. [-—- — ———_—_ - for at Semid. Time of 
Moan Noon. 42%, [Mean Noon.| 22, | {000s | sotton | “GPasest | ARRere™*| Rtorige] Mots Nome 
hms ! 5s or mi ow Tg ” m 8s ‘_ "7 lm s8 hm s 
Oct. 2912 29 53-71 | 52-154 3.13.47.0| 37-0] 9.055 | 58.24 -10 20.68 | 16 0.85|x 4.30] 12 40 14% 
2112 33 31.21 | 29.60] 3 3663.7| 53-4] 9.069) 58-25 10 39.74/16 I.32|1 4-349 1244 IL20 
311237 9.04| 7-38] 4 018.2) 7.5] 9.083) 580s} 1058.47|/16 1.40} 2% 4.389 1248 7.65 
4112 40 47.22| 45-51] 423 30-0| 19.0] 9.098] 57.93] 11 16.85/16 1.67/23 4-43] I252 4.20 
§ 112 44.25.76; 24.00] 446 38.8| 27.6] 9.115| 57.80) 1x 34-86|16 1.94/12 4-49] 1256 076 
611248 4.69| 2.88F-— § 944.2 | 32.8] 9.131 | —57-65F-II 52.48/16 2.21} 1% 4-56] 12 §9 57-31 
71312 51 44.03 42.17] § 3245-81 34.2] 9.148] 57-48) 12 9.69/16 2.49/1% 4.63] 13 3 53-86 
8112 55 23-80/ 21.89] 555 43-3| 32-5] 9.166] 57.30] 12 26.48/16 2.77|/x 4-69] 13 7 50.48 
911259 4.01/ 2.06f 618 36.2, 24.2] 9.185} 57-10] 12.42.8216 3.05/11 4-76] 23 11 46.97 
IO] I3 244.67 42.68] 641 24.1, 11.9] 9.204| 56.88] 12 58.77 | 16 332/13 4.82] 13 35 4352 
11] 13 625.80) 23.77F— 7 366.7} 54.2] 9.224 | —56.65—-13 14.14/16 3.60/1% 4.89} 13 19 08 
I2]1%370 7.42] 5-34] 72643-5| 30:8] 9.254] 56.40] 13 29.09/16 3.88|/1r 4.97] 13 23 96.63 
1391313 49-54147-41] 74914-2] 1-3] 9266] 56.14] 13 43.53/16 4.16/1 5.059 13 27 33-19 
14113 17 32.17] 30.00] 8 xz 38.2! 25.1] 9.288] 55.863 13 57.45/16 4.43/I §-33] 13 3X 2074 
I$] 13 21 15.33/13-12] 8 3355.2] 42.0] 9.310] 55.56) 1410.84/16 4.71'X 5-239 13 35 269 
16] 13 24 59-03 | §6.79|;- 8 5564.8 | 51.5] 9.333 | 55-24 F-14 23.69/16 4.99 | I §-29] 13 39 22-85 
17113 28 43.30| 41.02] 9 1766.6! 53.2] 9357] 54-91] 14 3§-97|/16 5 27/1 5389 1343 19-40 
18113 32 28.16 | 25.84] 9 3960.3} 46.8] 9.38:| 54.569 14.47.67/16 5.55/I 5-479 13 47 15-96 
19]13 36 13.62/11.26] 10 145.6| 31.9] 9.407] 54-908 14 58.78/16 5.83/13 5.569 13 5x 12.51 
20113 39 §9-69 | 57.30] 1023 21.8; 8.2] 9.439| 53.82) 15 9.28/16 G.rr]/1 5.659 1355 9.07 
21113 43 46.39 | 43-97, -10 44 48.7| 35.1] 9.460| —53.42—-15 19.14|16 6.38/13 5.75] 1359 5-62 
22113 47 33-74. 31-29] 11 566.0; 52.4] 9.487] 53.01] 15 28.35116 6.65 | 1 5-848 14 3 2.13 
23913 51 21.75. 19.28] 11 2673.2. §9.6] 9.515] 52.59] 1§ 36.90116 6.92 I 5.949 14 658.78 
24} 13 5510-45) 7-95] 11 4770.0, 56.3] 9-544] 5214] 15 44-76|16 7.19 /1 6.04} 14 10 55.29 
25113 58 59.85 | 57-33] 12 356.0 42.3) 9-573 51.689 1§ 51.92 | 16 7-46 | I G15] 14 14 51.84 
26414 2 49.97 | 47-42-12 29 30.9 | 17.2] 9.604 | —s1.21 F-15 58.36. 16 7.721% 6.259 14 18 43.40 
27114 6 40.83 38.25] 1249 54-2 | 40.6] 9.635} 50.72] 16 4.07/16 7.93; 1 6.36] 14 22 44-95 
28] 14 10 32.44 | 29.83] 13 965.5 | 52-0] 9.667] 50.22] 16 9.03 | 16 8.23 | I 6.479 14 26 41.51 
2g} 1414.24.81 22.18] 13 2964.51 51.1] 9-699] 49.70] 1613.22 16 8.48!1 6.589 14 30 38.06 
309 14 18 17.96 | 15.321 1349 50.9 | 37-6] 9.732] 49.16] 16 16.62 : 16 8.73;1 6.699 14 34 34-62 
3614 2211.91 9.26[-14 924.2| 11.0] 9.765 | —48.61 }-16 19.22 | 16 8.98[,1 6.809 rq 38 31.17 
Nov. I]fi4 26 6.68 | 4.01] 14 28 44.0 | 30.91 9.799] 48.04] 16 21.02 | 16 9.23,1 6.919 14 42 27.7 
2114 29 62.271 §9.590] 1447 49-9, 36.9] 9.833] 47.459 16 22.01 | 16 9.47 | I 7-028 14 46 24.29 
3014 33 58.6y, 55.99] 15 641.5 | 28.7] 9.868! 46.85} 16 22.16 16 9.71; 1 7-149 14 50 20.84 
4114 37 55-94 | 53-23] 15 25 18.5 | 5-9] 9.902] 46.22] 1621.47 | 16 9.95 | I 7-259 14 54 17.40 
5] 14 41 54-02 51.31 ]-15 43 40.3 _ 28.0] 9.937 | 45-58, 16 19.95 1610.19; 1 7-37 14 58 13.95 
6114 45 52-96; 50.247 16 146.5 34.5] 9.972] 44-93] 1617.57 1610.42,1 7-49] 15 210.51 
711449 52-75 50.03] 1619 36.7 | 24.9] 10.008] 44.259 16 14.35 16 10.65/1% 7.61f 15 6 7.07 
8114 53 53-38 50.67] 16 3670.5 | 58.8 | 10.043] 43.569 16 10.29 16 10.88 | 1 7-739 1510 3.62 
911457 54-86 52.16] 16 54 27.4! 15.g] 10.078] 42.859 16 5.38 “16 1%.12 | I 7-85] 15 14 0.18 
IOFTS 157-19, 54-499-17 11 27.01 15.8 Fro.rrg | —g2.12F-15 59.62 , 16 11.35 | I 7-979 15 17 56.74 
ID}15 § 60.36 57.67] 17 2763.9; 58.0] 10.149] 41-37] 15 53-01 T611.581r 8.109 15 ax 53.29 
IZ}t510 4.37, 1.69] 17 44 32.6 | 22-0] 10.184] 40.60 15 45.56 16 11.81 ly 8.22] 15 25 49.85 
13]15 14 9.22 6.56] 18 0 37.8 27.4]10.219| 39.82] 15 37-27 1612.04|1 8.34] 15 29 46.41 
14] 15 18 14.91 '12.26] 18 16 24.0 | 13-9] 10.254] 39.02] 15 28.15 1612.26 1 8.469 15 33 42.96 
15] 15 22 21.43 | 18.80/18 31 50.8 | 41.1} 10.289 | —38.20 15 18.20. 16 12.48 | 1 8.58] 15 37 39.52 
16} 15 26 28.77 26.16 F-18 46 58.0, 48.5} 10.323 | —37.38[- 15 7.42 16 12.69 I 8.70] 15 41 36.08 


Nore.—For © 
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SOLAR EPHEMERIS, 1912. 525 
FOR WASHINGTON MEAN AND APPARENT NOON. 


Nora—For mean time interval of semidiameter passing meridian, wubtract ¢.19 trom the Waereriwrery 
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526 MOON-CULMINATIONS, 1912. 


AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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532 MOON-CULMINATIONS, 1912. 


AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. * 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. “ 
































Sid. ' 
§] Mean |fors| , Right | fors | Geocentric | fore | op” |Geocen-) Tata; ni 
Date. | %] Time of |Hour] Ascension | Four | Veclination Semid} {| Hori- | Boge | 
4 Transit. Long Center. Lone. Center. Me-| ameter. | pce \ 
8 ! 1 
h m m hm =°s: 8 o 7, 8” ‘oo. 
Sep. 30 L 3 6.27 | 2.236 343 5-04! 144.41 H+23 40 17.0 [+ 591-49 7I-I2 |I5 39-4 IL. N. 
30 |U 1 15 33-68 | 2.331] 4.12 32.30 | 150.10] 25 28 36.4 | 489.3], 72.60 |15 43-7 IEN. 
Oct. tIL] 4 2.19] 2419] 4.43 5-82 | 155-37] 2655 0.6] 372.3173.95 |t5 48.1 II. N. 
1 |U] 16 31.68 | 2.493] 5 14 38.26 | 159.85] 2756 40.0| 242.2175-07 |15 52-5 ILN. 
2/L I § 1.95] 2547] § 46 57-52 | 163.121+28 31 9.3 |+ 101.1] 75-89 |15 56.8 IT. X. 
2|U 17 32.72 | 2.577] 6 19 47.35, 164.90] 28 36 41.3 |— 46.84 76.33 16 1.1 In S| 
3/L. | 6 3.67} 2580] 6 §2 48.72 | 165.05] 281217.0| 197.2] 76.37 |16 5.2, IL § | 
3(U 7 18 34.52 | 2556] 7 25 42.22 | 163.61] 2717 54-1 | 345-4],76.02 (16 9.2 I. S | 
4|L.] 7 4-94] 2-500] 7 58 10.24 | 160.83 +25 54 30.4 |-- 486.8] 75-32 [16 12.8 II. §& 
4|U] 19 34-69 | 2.447] 8 29 58.59 | 157-06] 24 354-7| 616.91 74.38 [16 16.2 II. §&. 
SIL] 8 3.62! 23741 9 057.69 | 152.71] 22 48 35-7] 73351 73-27 [16 18.9 IL § 
5 |U | 20 31.67 | 2-209] 9 34 3-16. 14819] IQ IX 33-3| 834-472-1016 21.1 II. § 
6|L] 8 58.82| 2.227] 10 015.01 | 143-84 }+16 16 5-9 |— 917-5 | 70.96 |16 22.6 I. &%. 
6|U | 2x 25.14 | 2.161] 10 28 36.92 | 139.90] 13 5 4203] 983-4 69.92 [16 23.3 II. §& 
7\L. 1 9 50.74 | 2.206] 10 56 15.15 | 136.581 943 33-9| 1031-61 69.02 |16 23.1 Il. S$ 
7|U | 22 15.74 | 2.065] 11 23.17.85 | 134.00 614 11.1] 1062.5 168.31 |16 22.1 I. §% 
8 |L | 10 40. 31 | 2.033] 11 49 54.13 | 132.18f+ 240 1.1 |—1076.3 | 67.81 |16 20.1 IL §& 
8|U}23 4.59 | 2.017] 12 16 13.56 | 131-18 055 14.7] 1073.6167.53 |16 17.2 
g/L } x1 28.76 | 2.013] 12 42 25.66 | 130.96] 428 22.1] 1054.9] 67.46 [16 13.5 
9/0} 23 52.95 2o2rf13 8 39.56) 131-47] 7 56 13.9, 1021.1]67.60|16 8.9 
10|L,} 12 17.32 2.041113 35 3-62 | 132.64 FIT 15 51.2 — 972.7 67.91 [16 3.6] 58 50.5 
1rj/U] 041.97 | 2.069] 14 145.04 134.35] 1424 24.8| 910.7] 68.38 |15 57.7 | 58 28.9 
1r/L.] 13 7.00 | 2.104] 14 28 49.58 136-47] 1719 15.9| 835-8168.95 (15 51-3158 5-6]1. N. 
12|U] 1 32.49 | 2.143] 14 56 21.06 138.50] 19 57 58-4| 749.469.5915 44-7|5741-3,1. NN. 
12|L] 13 58.44 | 2.183] 15 24 21.00 | 141.1622 18 20.4 |— 652.6] 70.24 |15 38-0| 5716.51]. NN. 
13(U] 224.86 | 2.219] 15 52 48.32 | 143.33] 24 1828.3] 547-31 70.83 15 31.2 | 56 51-6] L. N. 
13|L.] 14 51.64 | 2.247} 16 21 39 17| 145-05) 25 56 49-0| 435-2171-31 [15 24.6 | 56 27.3) I. N. 
14|/U] 3 18.74 | 2-265] 16 50 47.07 | 146.12) 271214.3| 3185]71.62|15 18.2|/56 4gofI. N. 
14|L 15 45.97 | 2.270 1720 3.23 | 146.40f-28 4 3.2 |— 199-4171-72 [15 12.2| 55 42-11 I. N. 
I5|U] 4 13.16 | 2.259] 17 49 17.38 | 145-78] 28 32 3-8/—- 808] 71.60\15 68/55 22.111. JN. 
15|L,] 16 40.13 | 2.234] 18 18 18.61 | 144-28 28 36 33.0 |+ 35.4471.24 |15 2.0 55 4-4/1. N. 
16|U] 5 6.72 | 2.195] 18 46 56.62 | 141.94] 281814.2| 147.0] 70.66 |14 57.8 ! 54 49.0) I. S. 
16|L.] 17 32.78 214571915 2-45 ' 138.94 [-27 38 12.7 + 252.2} 69.89 |14 54.3! 54 36.2 I. S. 
17|U] 5 58.18 | 2.088] 19 42 29.28 | 135-47} 26 37 50.5| 350.21 68.99 |14 51.5 | 54 26.0] I. S. 
17 |L.] 18 22.87 | 2.026] 20 9 12.76! 131.75) 25.18. 40.4]  4goer 68.00 14 49-5 | 54 18.7] I. S. 
18|U] 6 46.80 | 1.963] 20 35 11.06 , 127.98 23 42 20.4| 522.1] 66.97 114 48.3154 14.2], 1. SF 
18 |L | 19 10.00 | 1.903] 21 0 24.71 | 124.34 21 50 29.2 |+ 595-31 65-97 '14 47-8 | 54 12.5] Le o. 
19 |U] 7 32.49 | 1.857] 21 24 56.16 | 120.97] 19 44 43-6| 661.0165.02 !14 48.1 | 54 13-4 I. 3. 
19 |L] 19 54.35 | 1-797] 21 48 49.58 | 118.00] 17 26 36.7| 718.9 164.16 |14 49.0] §4 17.0 I. °. 
20|U] 8 15.66 | 1.756] 22 12 10.28 | 115.52) 14.57 37-6| 769-7163-44 |14 50.7 | 54 23-14 1. x} 
20 |L,} 20 36.54 | 1.724] 22 35 4.60| 113.61 -12 19 11.5 + 813.5 | 62.87 '14 53.0 | 54 31-4] 1. 5. 
2a1|U] 8 57-09 | 1-703 | 22 57 39-48 112.30] 9 32 40.5| 850.5162.45 (14 55.8 | 54 41.8 I. 5. 
21 'L] 21 17.45 | 1-691] 23 20 2.44| 111.61] 639 27-1| 880.562.2214 59-1 | 54 54-0] I. 5. 
#20 9 37-74 1.692 | 23 42 21.47 | 111.64 3 40 55-3 | 903.5 | 62.19 15 2.9155 7-9 I. 5. 
2z2/LJz1 58.10; 1.705 O 4 44.75\ 112.36 0 38 32.0 A 919.1} 62.36 15 7.0] 55 23-2 I. S. 
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MOON-CULMINATIONS, 1912. 


AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 


Time of |H 


Transit. 


hm 
© 44-55 
13 11.84 
1 38.71 
14 4.98 
2 30.50 
14 55-21 
3 19-05 
15 42-05 
4 4°25 
16 25.74 
4 46.63 
17 7.02 
5 27-07 
17 46.89 
6 6.66 
18 26.51 
6 46.61 
19 7-13 
7 28.24 
19 50.12 


8 12.95 
20 36.89 
Q 2.12 
21 28.74 


9 56.81 
22 26. 31 
10 §7-13 
23 29.00 
Iz 1.56 

O 34. 38 
13 6.98 

I 38.96 
14 9-99 

2 39.86 
15 8.48 

3 35-87 
16 2.12 

4 27.38 
16 51.83 

5 15-65 
17 39-04 

6 2.18 
18 25.26 

6 48.44 
19 11.88 





17 56 57-53 
18 2 17.49 
18 55 12.26 
19 23 30.86 


1951 4-99 
20 17 49-49 
20 43 42.30 
21 8 44.22 
2I 32 58.38 
21 56 29.67 
22 19 24.40 
22 41 49.83 
23 353-92 
2325 45-16 
23 47 32-45 
© 925.12 
O 31 32.83 
© 54 5-69 
117 14.14 
141 8.85 
2 6 0.54 
2 31 59-59 
2 59 15-32 
3 27 54-91 
3§8 2.12 
4 29 35-65 
5 227-77 
5 36 23.44 
611 0.86 
6 45 53-49 
7 20 33-60 
7 54 35-94 


8 27 40.93 
8 59 36.07 
9 30 16.24 
9 59 42.41 
1028 0.24 
10 §5 18.44 
II 21 47.55 
11 47 38.95 
1213 4.26 
12 38 14.90 
13 3.21.72 
13 28 34.89 


1354 3°55 






















041 


Bright 
Limbs, 
N. 
N. 
N. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
Ss. 
S. 
S. 
S. 
Ss. 
© S. 
S. 
S. 
S. 
S. 
S. 
S. 
N.S. 
N.S. 
N. 
N. 
II. N. 
II. N. 
TI. N. 
IT. N.S. 
II. S. 
II. S. 
II. S. 
II. S. 
II. S. 
II. S. 
II. S. 
II. S. 
II. S. 
II. S. 
II. S. 
WwW Ss 


Diff. 
fort | Declination 
of 

Lone. Center. 

8 ° ’ Cd 
147-36 §-28 23 35.9 
145-771 2820 §4 55 11.3, 1. 
143-18] 27 53 27.9 5457-71 1. 
130-791 27 458.2 54 45-3] I. 
135-83 [1-25 56 14.0 54 34-3) I. 
131-56] 2429 6.9 54 24.91 I. 
127.26] 22 45 33-9 5417-4] I. 
123.12] 20 47 32.4 5411.9] 1. 
119.32 }-18 36 54.2 54 8.711. 
116,00] 16 15 23.0 54 8.041. 
113-24] 13 44 3461 54 9-7) 1. 
1110131 IL 5 5403 54 14.2[ 1. 
109.68 f— 8 20 42.3 54 21.3) 1. 
108.98] 5 30 12.1 54 31.2) 1. 
109.04 F- 2 35 34-5 54 43-9] I. 
109-89 H+ © 21 59.2 54 59-2, 1. 
111.56+ 3 21 14.6 5517-24 1. 
114.07] 620 50.1 55 37-541. 
117-471 919 12.5 56 otf. 
121.79] 12 14 337 I. 
126.98H-15 4 46.3 I. 
133-00] 17 47 18.7 I. 
139-73 | 20 19 14.4 I. 
146.92] 22 37 10.3 I. 
154.26 [+24 37 21.1 I. 
161.22] 2615 48.4 I. 
167.25] 27 28 36.9 I. 
171.72) 28 12 16.8 |+ 140.6 I. 
174.13 [+28 24 8.8 I. 
174.24 28 2 48.2 
172.08] 27 8 18.7 
168.01] 25 42 12.0 
162.62 +23 47 15-1 
156.49] 2127 7.9 60 29.5 
150.217 18 45 58.8 60 22.2 
144-2441 1548 3.5 6o 11.6 
138.87 H+12 37 29.3 59 58-2 
134-32) 918 6.7 59 42-5 
130.70] 5 53 24-7 59 24.9 
128.04 H+ 2 26 28.7 59 6.2 
126.35 O §9 51-7 58 46.6 
125.60] 423 55 58 26.7 
125.70] 7 40 52.9 58 6.7 
126.63] IO 5I 3-3 57 46.9 
128.26 F-13 § 30.8 \|— 874.7166.92 \15 41.0) $3 27.8 MA. 


(Eph 12} 





S. 


542 . MEROURY, 1912. 
‘FOR TRANSIT AT WASHINGTON. 


Yeph 19) 


MERCURY, 1912. 
FOR TRANSIT AT WASHINGTON. 


ke 


i 


a 


ae 


{Bph 22) 


4 


Ey 


543 





July 


23) 153) 


Aug. 


raft 
13] 055 
14| 049 
15| 043 
16| 036 
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8 27 29.85)+20 
| 8 34 18.851 20 
8 40 56.21| 19 
8 47 22.04| 19 
8 53 36-44) 18 
8 59 39-50/418 
9 531-32] 17 
911 11.98) 17 
9 16 41.53) 16 
922 0.04] 16 
927 7.52+15 
932 3.97] 14 
9,36 49-36) 14 
941 23.62) 13 
9.45 46.68) 13 
9.49 58.42/412 
953 58-70] 12 
957 47-32] 11 
0 1 24.07| 11 
10 4 48.69) 10 
10 8 0.88!+10 
1011 0.31 
10 13 46.62 
110 16 19.39] 
10 18 38.18 
10 20 42.53|+ 
10 22 31.88| 
1024 5.76| 
10 25 23.60] 
10 26 24.84] 
10.27 B.gsi+ 
10 27 35-41 
1027 43-761 
Ito 27 33-611 
027 4.64 
10 26 16.69-+ 
1025 9-79) 
1023 44-17 
1022 0.311 
10 19 59.09] 
1017 41.394 5 
O15 gore § 
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Eph 12) 











s Hor! 
EL |e 
mele: 
35 ort 5 46 Bored 
12.23.83] 6 1 36.7 14.3 
928.18] 6 19 51.7 144 
6 24.82] 6 4039.5 144 
3 16.92] 


7 343-7 14-3 


© 7.947 7 28-44-3142 


57 1-57] 


7:95 18.3 14.1] 


54 1.70 B22 59.814.0 
512.26] 8 51 21.1138 
4837-10, 919 53-7: 
46 19.9014 948 8.9 


4424.08) 


42 52.69| 10 41 53.8 


4 48.37 


40 13.28| 1129 6.1 


i 
10 15 38.0 


11 6309) 





41 Q.og/+11 49 18.3) 
41 36.96] 12 6 49.2! 


42 37-54| 


12 21 22.8) 


44.11.04] 12 32 45-7) 


4817.17] 


48 55-23 
52 4.12| 


55-42-41, 


59 48.38, 
4.20.02 


915-13 


14 31.39, 


20 6.38 
25 57.67 
32 2.85 
38 19.60] 
44 45-75 
51 19.28) 
57 58:35 

443-33) 
11 26.81 


18 13.57 


25 0.59) 
31 47.04) 
38 32.25) 


4515.69: 


ST 56.95) 
58 35-75) 
5 11.89 


11 45:25 
18 15.78 
24 43-48) 


12 40 47.0) 
+12 45 18.1 
1246 13.1) 
12 43 28.2 
1237 2.0 
12 26 55-6 


$1213 12.3, 
11 5557-9 
1135 20.2! 
1111 29.0 
10.44 35-3 
+10 14 51.8) 
942 324 
9 751.01 
831 20 
752 19.8; 
it 71x 58.2) 

6 30 10.8 

5.47 10.4) 

5 3 87 

418 16.5 
+ 332 .44.0) 

2:46 40.2) 
| 2 0133 
113 30.8| 
+ 0 26 30-4 


'— 020 v4 





-17 7 





13.6 
13.3, 
134 
12.8} 
12.5) 
12.2 
11.8 
11.5, 
11.2 
10.8 
10.5 
10.2 
99 
9.6 
93 
9.0 
8.8 
Bs 


8.2 


8.1 
7S 


7 
re 





ray 
7 
6.¢ 
6.8 
65 
6.€ 
6.6 
6s 
65 
6.4 
64 
6.3 
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tiea Apparent | o E gs Mean Apparent | 4 : FE 
arent or.| arent — 
Date. i Tran-| aight De \Dee tion. ; Par. 3 3¢ Date. Tian Accontion, !D Declination. Par Par. :: Sq 
es a Cd CO Bear: 
hm hm °s eo of wl} ow] "1s hmhm s | 7 wl, 
et. 1/23 47/12 31 8.38\— 1 53 §2.5| 6.3] 2.40.16 §Nov.17/ 117/17 2 40.35,—-25 24 47.9) 8.3} 3.2] 0.23 
2 |23 49|12 37 30.55| 24026.5] 6.3] 2.4/0.16 18| 118/17 7 27.42! 25 29 45.8) 8.5 3-2) 0.24 
3/23 §2/12 43 50.11, 326 45.6) 6.3! 2.4/0.16 Ig| 11811712 1.27] 25 3312.0) 8.7) 3.3, 0.24 
4123 54/1250 7.17} 412 46.5) 6.2) 2.4'0.16 20| I 19/17 16 19.92) 25 35 4-9) 8.9} 3-4) 0.25 
§ 123 56/12 56 21.86) 4 5825.9) 6.2 2.40.16 2I| I 19/17 20 21.13} 25 3§ 23-0] 9.1) 3-4) 0.25 
6 |23 59/13 2 34-33\—- 5 43 41-2) 6.2) 2. “4/0. -16 22| LIQI7 24 2.411-25 34 4.8] 9.3] 3-5 0.26 
8; o 1113 8 44.73} 628 30.1) 6.2) 2. “4/0. 16 23, 1 18/17 27 21.02) 25 31 8.5] 9.5) 3-6: 0.27 
Q9| O 3/13 14 53-22) 712 50.1| 6.2] 2. 410. 16 24, 1 17\|17 30 13-99) 25 26 32.6) 9.7| 3-7) 0.27 
ro| O 3 20 59.96] 7 56 39.2) 6.2) 2.4)0.16 25| 115/17 32 38.13} 25 2015.5 10.0) 3.8] 0.28 
Ir| 0 7/1327 §-10| 8 3955-7] 6.2] 2.4!0.16 26| 1 13/17 34 30.07] 25 12 1§.1,10.3) 3-9, 0.29 
12| 01013 33 8.81/— 9 22 37.7; 6.2) 2.40.16 27; I 11/17 35 46.3825 2 29.3110.5 4-0 0.29 
13| O 12/13 39 11-24) 10 443.6) 6.2 2.40.16 28; xX 7/17 36 23.63) 24 50 55.7)10.8 4.1 0.30 
r4| 0 14:13 45 12.54, 10 46 12.0} 6.2/ 2.4/0.16 29/ I 3117 3618.65] 24 37 32-1/1I.1| 4-2) 0.32 
1§| 016.13 51 12.85) 11 27 1.4) 6.2] 2.4/0.16 30| 0 58/17 35 28.75| 2422 16.2)11.4 4-3] 0.32 
16} 0 1813 57 12.31] 12 710.4) 6.2) 2.40.16] Dec. 1 | 0 53:17 33 52-03] 24 5§ 0-3,11-7 4-4) O. 32 
17| O20\14 311.05/—12 46 37.6] 6.2) 2.4/0.16 2| 0 47|/17 31 27.75|-23 46 1.9:12.0, 4-5, 0.33 
18| 022\/14 9 9.19] 1325 21.9] 6.2] 2.40.16 3| 04017 28 16.71] 2325 5-5.12.2' 4.6] 0.34 
¥g| 0241415 6.86) 14 322.1] 6.3] 2.4/0.16 4| O 32/17 24 21.60} 23 2 23.5/12.5| 4-7] 0.34 
20| O26)14 21 4.16] 14 40 36.7] 6.3) 2-410.16 5 | 023117 19 47-25] 22 38 7.7|/12.7) 4-8) 0.35 
a1| 0281427 1.18] 1517 4.7| 6.3] 2-4|0.16 6| 0 14|17 14 40.72) 2212 36.7 12.9 4-9| 0.35 
22] 0 30/14 32 §8.01/-15 §2 44.9] 6.3, 2. “410. 17 7| 0 §17 Q11.05;—21 46 17.1/13.0° 4.9] 0.35 
23| 0 32/14 38 54.71| 1627 36.1| 6.4) 2.410.137 7123 55/17 328.81) 21 19 42.9,13.0| 4.9] 0.35 
24 | © 34:14 44 51-35] 17 1 37-0) 6.4) 2410.17 8 |23 45/16 57 45.36, 20 53 34- 1113.0 4-9, 0-35 
25| 0 36,14 50 47.98| 17 34 46.3) 6.4] 2.4/0.17 9 |23 36/16 52 12.10; 20 28 34.012. 9) 4-9; 0.35 
26| 0 3814 56 44.64: 18 7 2.8) 6.5] 2.50.17 10 |23 27/16 46 59.52| 2 5§ 25.0'12. 8) 4-8) 0.34 
27) O4011§ 2 41. 33/-18 38 25.3) 6.5] 2.50.17 II |23 18/16 42 16.52/19 44 44. 912.6 4-8] 0.34 
28| 042/15 8 38.05] 19 8 52.4) 6.5 2.510.17 12 |23 10|16 38 10.04] 1927 4. 212.3 4-7) 0-33 
29| 044,15 14 34-77] 19 38 22.7) 6.6) 2.5/0.18 13|23 3/16 34 44.84| 1912 43.8 12.1; 4.6] 0.32 
30 046/15 20 31.46, 20 6 54.9] 6.6] 2.5/0.18 14 |22 56/16 32 3.63) 19 1 §4.9/11.8) 4.5] 0.32 
31| 0 48.15 26 28.03 20 34 27.7; 6.7; 2.50.18 15 |22 50/16 30 7.30) 18 54 39.3/11.5| 4-4| 0.31 
ov. I| O 50/15 32 24.38|-21 059.5] 6.7; 2.610.18 16 |22 45/16 28 55.31/-18 50 51.0 11.2] 4.3] 0.30 
2| 052/15 38 20.39) 21 26 28.7) 6.8| 2.6/0.18 17 |22 41/16 28 26.02] 18 50 17+7;1I.0) 4-2| 0.29 
3] 0 54/15 44 15.89] 21 50 53-9) 6.9; 2-6/0.19 18 |22 37/16 28 37.06] 18 52 43.0'10.7: 4. 
4| 056.15 50 10.68] 22 14 13.4] 6.9 2.0(0. 19 IQ (22 34/16 29 25.63) 18 57 47.8|10.4, 
§| 958/15 56 4.52| 22 36 25.6) 7.0; 2-70.19 20 |22 32/16 30 48.74] 19 § 11.9|10.1 
6; i o716 1 57.11/—22 57 28. 7+1| 2670.19 21 |22 30/16 32 43.37/-19 14 35-0 
71} i 216 748.10) 2317 21.3] 7.2. 2.7,0.20 22 |22 28/16 35 6.57] 19 25 37-5 
8| x 3/16 13 37.08} 23 36 1. ‘ 7-2, 2.7/0.20 23 (22 27|16 37 §5-57| 19 38 0.8 
Q9| I 5)16 19 23-59] 23 53 27- 3 7. 3 2.8/0.20 24 |\22 26116 41 7.81) 19 51 27.6 
10| 1 9/1625 7.06] 24 9 37-1) 7. ‘ 2. “Bio. 21 25 |22 26116 44 40.94, 20 5 42.1 
II| I 9/16 30 46.87|-24 24 29.2 %., 2.90.21 26 Le 26/16 48 32.83/-20 20 29.9 
12| 1 10/16 36 22.31| 2438 1.7) 7.7. 2. g\0.21 27 |22 26'16 52 41.56) 20 35 38.1 
13] 112/16 41 52.55} 24 5012.8] 7.8 3.0/0.22 28 |22 261657 5.43) 20 50 §5.3 
14} 113/16 47 16.63] 25 I 0.7 7-9 3-0/0.22 29 |22 27/17 1 42.93] 23 611.4 
15| 115/16 52 33.46, 25 102}%7 8.0 3-1/0.22 30 |22 28/17 6 32.72] 21 21 17.1 
16| x 16/16 57 41.83/25 18 20.0] 8.2; 3.1/0.23 31 [22 29/17 II 33-60/—21 36 4.4| 8. 
17| 117|17 2 40.35/-25 24 47-9] 8.3! 3-2/0.23 32 \22 30\27 16 44.5a\-21 $0 26.8\ 7.9), 3:9 0-34 
J 
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Men apparent gee] Meet apparent HEL 
mt | rele Aasehton, /Dechnaton, Par |g] Pete [pot , Rah iechaeton|Par| = |g 
a ee Jo ee OI 

hm hm =°%5 on vw) wlg hmbhm s or wl Ww) wig 
pr. I }22 35/23 17 12.02\—- 6 556.5] 5.9] 5.7}0.38 | Mayr6 [23 4) 2 43 34.89|+14 38 33.8) 5.3] 5-1] 0.35 

2 {22 35/23 21 46.21] 5 38 12.2) 5.8) 5.7/0. 38 17 [23 4| 2 48 23.47| 15 2 5.8) 5.3] 5.1] 0.35 
3 |22 36/23 26 19.92} 51018.1) 5.8) 5.6/0. 38 18 23 §| 253.13-09] 15 2515.7] 5.3] 5-1| 0.35 
4 |22 37/23 30 53-18)  44215.0| 5.8 5.60.38 19 |23 6] 258 3.76) 1548 2.8) 5.3] 5.1] 0.35 
§ |22 37/23 35 26.03] 414 3.5) §.8] 5.60.38 20 123 7| 3 255-50) 1610 26.5] 5.2] 5.1] 0.35 
6 |22 38/23 39 58.51|— 3.45 44.3] 5-8) 5,610.37 21 (23 8 3 7 48.32/+16 32 26.1) §.2| 5.1] 0.35 
7 \22 38/23 44 30.65, 317 18.2] 5.7) 5.6/0.37 22 (23 OQ} 312 42.23) 1654 0.8] 5.2] 5.1] 0.35 
8 |22 3912349 2-49] 248 45-7] §7| 5.6/0.37 23 |23 10, 317 37-24; 1715 9.8) 5.2] 5.1] 0.35 
9 |22 40/23 53 34-07] 220 7.6] 5.7] 5.60.37 24 |23 11] 3 22 33-35] 17 35 52-4] 5.2] 5.1| 0.35 
10 |22 40/23 §8 5.42] 1 51 24-6 5-7| 5-5|0-37 25 |23 12| 3 27 30.58) 1756 7.9] 5.2] 5.1] 0.35 
II (22 41) O 2 36.57|— 1 22 37.4 571 5.50.37 26 2313) 3 32 28.94[+18 15 55.7] 5.2] 5.0] 0.35 
12/22 41/0 7 7.56] 053 46.7) 5.7 §. 5/0. 37 27 2314) 3 37 28.41) 18 3515.1] 5.2] 5.0] 0.35 
¥3 (22 42| Or 38.42/— 024 53.2] 5.7 5.50.37 28 2315} 3 4229.00) 18 54 5-5] 5.2! 5.0] 0.35 
14 |22 42; O16 9.20/1+ 0 4 2.5] 5.6 5§.5/0.37 29 2316) 347 30.71| 19 12 26.2| 5.2] 5.0] 0.36 
15 |22 43) 0 20 39.94] 0 32 59.6] 5.6 5.5/0.37 30 /23 17) 3 52 33-55] 19 3016.4] 5.2) 5.0] 0.36 
16 [22 44] 0 25 10.68/+ 1: 157.5] 5.6) 5.4/0.36 31 |23 18) 3 57 37-50/+19 47 35-6] 5.2] 5.0] 0.36 
17 |22 44, 029 41.44| 1 3055.3] 5.6 5. 4,0. 36 June 1 123 20! 4 2 42.55| 20 4 23-1| 52] 5.0] 0.36 
18 |22 45| 0 3412.26] 1 59 §2.3] 5.6] 5.4 0.36 2 (23 21| 4 7.48.70) 20 20 38.2] 5.2| 5.0| 0.36 
19 |22 45) 0 38 43.18] 228 47.9) 5.6) 5.4/0.36 3 23 22| 412 §5.94| 20 36 20.3] §.1/ 5.0] 0636 
20 |22 46] 0 4314.25) 257 gteg 5.6) §.4|0. 36 4123 23| 4138 4.24] 2051 28.7] 5.1] 5.0] 0.36 
21 |22 46] 0 47 45.49|+ 3 26 32.1 5.5] 5.4/0.36 5 |23 24| 42313.58)+21 6 2.8) 5.1] 5.0] 0.36 
22 |22 47| 0 52 16.95} 355 19-2] 5-5) 5-4/0.36 6 :23 26) 4 28 23.94] 2120 2.1] 5.1] 5.0] 0.36 
23 |22 48) © 56 48.66) 424 2.1 5-5! 5-41.36 7123 27| 4 33 35-31| 21 33 26.0] 5.1] 5.0] 0.36 
24 |22 48 1 120.67; 452 40.1} 5-5] 5-3:0-36 8 |23 28) 4 38 47.65} 21 4614.0] 5.1] §.0/ 0.36 
25 (22 49| I 553-O%] 5 2112.5! §.5| §.3':0.367 9'23 29, 444 0.93] 21 58 25.4] §.1] 5.0) 0.36 
26 |22 49] 1 10 25.72/+ § 49 38.7 5-5} 5-3/0. 36 10 3 31} 449 15.11;/+22 9 59.7] 5.1) 5-0] 0.36 
27 |22 50| 114 58.84 617 57.9 §-5 5.310.36 Ir l23 32] 454 30.17} 22 20 56.4] 5.1] 5.0) 0.36 
28 |22 51; I 19 32.42} 6 46 9-4: 5.5) 5. 3,0. 36 12 23 331 4.59 46.06) 22 31 15.1) 5.1] 5.0] 0.36 
29 |22 511 124 6.49] 714 12.7 5-4] 5. 310.35 13 2335' § § 2-7§' 2240 55-2| §.1| 5.0] 0.36 
30 |22 §2, 128 41.10 742 7.0 5.4 5.3/0. 35 14 23 36! § 1020.19] 22 49 56.3] 5.1| 4.9] 0.36 
ay 122 52) 1 3316.27|\+ 8 9 51.6) 5.4) 5.3/0.35 15 |23 37 5 15 38.33,4+22 58 17.9] 5.1] 4.9] 0.36 
2 |22 53! 1 37 52.04 8 37 25.8) 5.4 5-2'0.35 16 |23 39) 5 20 57.11; 23 5 59-7| 5-1} 4-9] 0.36 
3/22 54 I 42 28.46) 9 448.91 5.4 5-20.35 17 2340 § 2616.50) 2313 1.4! §.1] 4.9] 0.36 
4|22 §4! 147 5.56] 932 0.2! 5.4 5+2'0.35 18 123 41| § 31 36.45, 23 19 22.5] 5.3) 4.9| 0.36 
5 |22 55) 1 51 43-37| 958 59-0 5.4: 5.20.35 19 |23 43! 5 36 56.91| 2325 2.8] 5.1) 4.9] 0.36 
6 2256 1 56 21.92/+10 25 44.6 5.4 §-2|0.35 20 lo3 44 542 17.81'+23 30 2.0] 5.1! 4.9] 0.36 
7 22 57: 2 I 1.24) 1052 16.3] 5.4 §.210.35 21 23 46: 5 47 39-10 23 3419-9) 5-1! 4.9] 0.36 
8 22 57' 2 § 41.38) 11 18 33.3] 5.4) §.2/0.35 22 |23 47 553 074 23 37 56.1 5-1; 4.9| 0.36 
9 22 58 210 22.36] II 44 34.9 5. 3| 5-2/0.35 23 23 48 558 22.67; 23 40 50.4 5.1) 4.9) 0.36 
IO 2259 215 4-21] 12 10 20.3] §.3! §.2/0.35 24 |23 50 6 344.83° 2343 2.8) 5.1] 4.9) 0.36 
II 23 o 2 19 46.95|+12 35 48.9 5-3) 5-2/0.35 25 |23 51: 6 9 7.16423 44 33-2] 5-1} 4-9] 0.36 
12 (23 | 2 24 30.61) 13 I 0.0} 5.3! 5.20.35 26 23 53 614 29.62) 23 45 21.5] 5-11 4.9] 0.36 
13/23 1, 2291%5.21] 1325 52.8] 5.3/ 5.1/0.35 272354 619 52.14 23 45 27.5] 5-11 4-9 0. 36 
14/23 2: 2 34 0.78) 13 5026.5] 5.3 5-1/0-35 28 23 56 6 25 14.67 23 44 51.2! §.1| 4.9) 0.36 
15 |23 3! 238 47.33) 14 14 40.4) 5.3 5:4)0-35 29 23 57. 6 30 37-15, 23 43 32.5) 5-1| 4-9] 0.36 
16/23 4. 2 43 34-89/+14 38 33.8) 5.3) 5.10.35 30 23 58. 6 35 59-54,+23 41 ee 4-9\ 0. 36 
17123 4] 248 23.47/+15 2 §.8! 5.3] 5.1.0.35§ July 2\0 ol 6 At 21.76.4233 AB. Hd 49.928 


{Eph x2) 


548 VENUS, 1912. 
FOR TRANSIT AT WASHINGTON. 
[Mean Apparent | | : Bs Tine Ap wat : gs 
Date. Tran- Aste etion, [Deel nation. Par. 3 34 Date Then- Ascescion. Dee i ation. Par. 3 Is 
ae ne Bae 
pbmnms | er ni "Is hmhms! eo = leis 
July 2; 0 0, 6 41 21.76.+23 38 48.2, 5.1] 4.90.36 J Aug 16| 0 50,1029 19.77;4+11 2 42.8) 5.2] 5.1 0.35 
3; 01 6 46 43-76 23 35 22.6) 5.1 4-9 0.36 17 0 51/10 34 0.02) 10 35 15-6) 52] 51 03§ 
4| 0 31 652 5.48) 23 31 14.9] 5.1] 4.90.36 18 | 0 52 10 38 39.40] 10 7 31.6; 5.3 §-1. 0.35 
5| 0 4 6 57 26.88) 23 26 25.3) §.1/ 4.90.36 19] © 52,10 4317-93) 939 31-4| 5-3] 5-1 035 
6/0 ° 7 247.90} 2320 54.0] 5.1 4910-30 20 0 5310.47 55-65, QI 15.7) 5-3| 51 035 
7| 0 7| 7 8 8.494+2314 41.1, 5.1 4-9 0. 36 21 0 54'10 52 32.59|+ 842 45.3: 5-3} 51) 035 
8] 0 8 7 1328.58] 23 7 46.8] 5.1 4-9 0. 36 22 © 54/10 57 8.77; 814 0.9 53] 51! 035 
9 010 718 48.13) 23 O11.2) 5.1 4-9 0-36 23| O55 10 144-231 745 3-4) 5-3] 51 035 - 
Io Orr 724 7-09} 22 51 54-7| 5.1) 4.9 0.36 24| 05611 619.01] 715 53-4) 5-3] 5-1 03 
II] O12 7 2925-41) 22 42 57-7) 5-1 4.9.0. 36 25 | oO 5611 10 53.16, 6 46 31.5 +3 5-2 035 
I2| O14] 7 34 43-04|+22 33 20.5] 5.1 4-9)0- 36 26' oO 57/1r 15 26.71. + 616 58.6, 5.3. 5-2 3 
13| O15] 7 39 59-93) 2223 3-4] 5-1) 4-90.36 27| 05817 19 59.69) 547 15.3 5-31 5-2. 035 
14| 016] 7 45 16.04] 2212 6.7 5-1) 4-9 0.36 28, o 58/11 24 32.16] 517 22.5! 5-3. 5.2: 0.3 
1§| 018] 7 50 31.32) 22 O 31.0, 5.1 4-9)0-35 29 | O 5911 29 4.15] 447 20.7 5-3; 5-2 0.35 
16] O19, 7 55 45-73; 21 4816.7) 5.1 #9/9-35 39, 9 59)11 33 35- 417 10.7 3-3 5-2, 0-3§ 
17} 020) 8 0 §9.23/+21 35 24.4 5.1 4-9 0.35 31 I 011 38 6.83/4+ 3 46 53.1] 5-4 5.21 035 
18| 022) 8 611.79) 21 21 54.5} §.1 4.9'0-35 Sept.1| 1 1/11 42 37.62} 316 28.7. 5.4) 5-2, 0.35 
19| 023) 8 11 23-37) 21 7 47-4) 5-1 4-9)0-35 2| 1 11147 8.09) 245 58.2. 5-4 5-2| 035 
20| 024! 8 16 33.95] 2053 3.7 5-1. 4-9,0-35 3) xX 2lxz 51 38.29) 215 22.4 5-4; 5-2, 0.35 
21| 025] 8 21 43.49] 20 37 43-8, 5.1| 4.90.35 4| 1X 2irr56 8.27) 14441. +4 5-2 0.35 
22| 0 26) 8 26 51.97|+20 21 48.4] 5.1: 4-910.35 5| § 312 0 38.07/+ 113 57.4 5.4 53 035 
23) 028 8 3159.36 20 518.2 5.1 4.9 0.35 6) 1 312 5 7-74, 043 9-6 5.4 5-3 0-35 
24| 029) 8 37 5.64} 19 48 13-7 5-1. 4-99.35 7/1 412 9 37-311+ O12 19-4 5-4 5- 3. 0.35 
25 | 0 30; 8 42 10.80, 19 30 35-5 5-1 5.00.35 8| x 4)¥2 14 6.81'— 018 32.7 5.4 5.3 0-35 
26} 0 31} 8 47 14.83] tg 12 24.2, 5.1 5-00-35 Q| I 5/2 18 36.30! 049 25.9 5-5 5-3 0-35 
27 | 0 32) 8 52 17.73 +18 53 40.4) 5.1, 5-00.35 Io 1 61223 5.81— 1 2019.5 5-5. 593 35 
28. 0 33 857 19.49| 18 34 24.8) 5-1 5.00.35 Ir I vn 27 35-40} 1 5112.6 5.5; 5.3 0.35 
29| 0 34/ 9 220. 10| 18 14 37-9, 5-1 5-0 0. 35 12 I 7,12 32 5-10 222 4-5 5-5) 5-3 0. 30 
3° 035, 9 719-55 17 5420.5. 5-1, 5.00.35 13, 1 7,12 36 34-95, 252 54-5, 5-5; 5-4 0. 36 
3r 0 6 g 1217. 83 17 33 33:3 5-1] 5-0 0-35 14| 1 812 41 4.99 323 42.0 $5 5-4 0.36 
Aug. 1: o 37, 917 14. ae 1216.9 5.1, 5.00.35 15,1 8.12 45 35-20/— 354 26.0 5-5, 54! 0. 36 
2 0 38| 9 22 10.92} 16 50 32.0 5.1] 5.00.35 16| 1 9,12 50 5-81 425 5-8 5-6 5.4 0.3% 
3 © 391 927 5-75; 162819.3 5.1 5.00.35 17, I 91254 36.67; 455 40. 8 5-6 5.4 0.36 
4! 040, 9 31 59.44] 16 5 39-4] 5-2; 5-00.35 18 | I 10 12 59 7-85) 5 2610.2, 5.6 5.4 0.36 
5 O41] 9 30 52.00] 15 42 33-0) 5-2 5-00.35 ‘9 | I 1113 339-491 5 56 33.2 5-6 5-4 0:30 
6 0 42 9 41 43-44'+15 19 0.9 5-2) 5.00.35 20; I 11/13 8 11.53.— 6 26 49.0) 5.6 5-50-37 
7 043) 9 46 33-78] 14 55 3-8 5-2) 5-00.35 21 | I 12 13 12 44.05 6 56 57.0} 5.6 5-5, 0-37 
8/0 ‘4 Q 51 23.02] 14 3042.4 5.2 5.00.35 22) 1 12,13 1717.09] 72656.4, 5.6 5+5 0.37 
9 045, 9 56 11.18 14 557-3 5-2, 5-00-35 23) 1131321 50.70) 756 46.4 5+7, 5-5; O37 
10° O46:10 058.29 13 4049.3 5.2 5.00.35 24] 11413 2624.92) 8 2626.4: 5.7 5.5 0.37 
i 04610 § 44. 36/+13 15 19-2) 5.2) 5.00.35 25| I 1413 3059-77/- 8 55 55-5] 5-7 5-5 0-3] 
IZ. 047,10 10 29.40, 1249 27-7| 5-2 5.00.35 26, 11513 35 35-30] 925 13.1 5-7. §-5 0.37 
13/ O 48/10 15 13-43) 12 23 oe 5-2) 5-10. 35 27 1 10,13 40 11-55 9 54 18.4] 5.7 5.5 a3 
14 0 49,10 19 506. 49: II §6 43.6) 5.2 5.10.35 28! 1161344 48.56 1023 10.7 5-7, 5-6 0.38 
15. O 50'10 24 38. Gol II 29 §2. i 5-2) §+1 0.35 29] I 1713 49 26.37; IO 51 49.1 5-7' 5 6 0.38 
16 | 0 50,10 29 19.77|+11 2 42. 4 5-2 5110.35 30 11813 54 5§.O1,—II 20 13.0 5.8 5-6 0.38 
17, 9 stlr0 34 0.02,+10 35 15.6, 5.2 §.1.0.358 Oct. 1! 1 18113 58 44. s2\—11 48 21.7| 5.8, 5.6 0.38 
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VENUS, 1912. 
FOR TRANSIT AT WASHINGTON. 
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550 MARS, 1912. 
FOR TRANSIT AT WASHINGTON. 
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JUPITER, 1912. 551 
FOR TRANSIT AT WASHINGTON. 


[Eph 12} 


552 JUPITER, 1912. 
FOR TRANSIT AT WASHINGTON. 


ea 
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SATURN, 1912. 553 
FOR TRANSIT AT WASHINGTON. 
Mites, Apparent | | Mino. Apparent hn 2 138 
Ime, en Apparent jHor. me, Apparent 4 t Hor.’ = |e 
date. f ht: me | f h ee De USS 
Tran- Ascension. ‘Declination. | Par. rane Ascansion. Declination. Par. § Ps 3 
sit. | sit. — a 7 Leal 
h hm =°s8 | hm h sj "ly. wiles 
a. ©| 810] 247 9.99/+13 36 41.9 Aug.16 18 25; 4 6 47. 36-418 49 40.91 2 Oo} 8.4] 0.63 
r1| 8 6) 247 3-44 17 18 21 47 0. 17/ 18 50 5.9} 1.0] 8.4) 0.63 
2| 8 2| 2 4657.31 18 1817) 4 712.59] 18 50 29.8! 1.0] 8.4/ 0.63 
3] 758] 2 46 51.60 19 18 14| 4 7 24.62) 18 50 52.5] 1.0] 8.4] 0.63 
41754| 246 46.32 20 1810/4 7 30-24 18 51 13.9] I-0] 8.4} 0.63 
| 
§| 7 50) 2 46 41.45|+13 36 1.1! 1. 2x18 6 4 7 47.45;+18 51 34.2) I.0] 8.5] 0.63 
6| 7 46) 2 46 37.01) 13 35 59-0} 1.0 22 18 2! 4 758.26) 18 51 53.3] 1.0] 8.5] 0.63 
7| 742| 2 46 33-00] 13 35 59-0 1.0 23'1759| ¢ 8 8.66) 18 5211.2) 1.0] 8.5] 0.64 
8| 7 38) 2 46 29.42) 13 36 0.9) 1.0 24/17 55| 4 8 18.65! 18 52 27.8] 1.0] 8.5] 0.64 
9| 734: 246 26.28] 1336 4.8 a 25|17 51) 4 8 28.22) 18 52 43.3] 3.0] 8. 
| 
10 | 7 30) 2 46 23.56/+13 36 10.8) 1.0 26 17 47| 4 8 37.38'+18 52 57.6) 1.0 
Ir | 726) 2 4621.28) 13 36 18.9] 1.0 . 27117 44| 4 8 46.12] 18 53 10.9) 1.0 
I2| 722) 2 4619.44} 13 36 29.0] 1.0) 8.9/0.65 28 |17 40] 4 8 §4.43| 18 53 22.8) 1.0 
33] 718) 2 46 18.04) 13 3641.1) 1.0] 8.9/0.64 29:17 36] 4 9 2.32] 18 §3 33.5] 1-0 
14| 714] 24617.08 13 36 55.3] 1.0; 8.810.64 30 |17 32) 4 9 979} 18 53 43-0) 1.0 
r5| 7 10) 2 46 16.57/+13 37 11.6] 1.0} 8.8'0.64 31 117 28 4 9 16.82/+18 53 51.3] 1.0 
16| 7 6) 24616.50| 13 37 30.0] 1.0 8,810.64 Sept. 1/17 25] 4 9 23.42) 18 53 58.5) 1.0 
17| 7 2| 2 46 16.87) 13 37 50.4] 1.0) 8.8/0.64 2|17 211 4 9 29.58] 18 54 4. 4 1.0 
18 | 6 58! 2 4617.68] 13 38 12.8] 1.0) 8.80.64 3117 17| 4 9 35-30] 18 54 9.1) 1.0 
19 | 6 54! 2 46 18.94) 13 38 37.2] 1.0! 8.8/0.64 4|17 13] 4 9 40.59) 18 5412.6 1.0 
20| 6 50| 2 46 20.64/+13 39 3.6 no 8.7\0.64 5/17 91 4 9 45.43/+18 §4 14.9] 1.0 
21 | 6 46) 2 46 22.78) 13 39 32.1 1.01 8.7/0.63 6117 5| 4 9 49.82] 18 54 16.0] 1.0 
22| 6 43| 2 46 25.37/ 1340 2.7] 1.0! 8.7/0.63 7/17 2 4 953-76) 1854 16.0) 1.0 
23| 6 39] 2 46 28.40| 13 40 35.2] 1.0} 8. “70: .63 8 |16 58] 4 9 57.25| 18 §4 14.8) 1.0 
24| 6 35) 2 46 31.87) 1341 9.7/ 1.0) 8.70.63 9|16 54] 410 0.30| 18 5412.4] 1.0 
25| 631) 2 46 35.79/+13 41 46.2) 1.0 671065 10 \r6 50| 410 2.go\+18 §4 8.8) 1.0 
26 | 627) 2 4640.14) 13 42 24.6] 1.0! 8. “7/2 63 II 16 46) 410 5.05] 18 54 3-9] 1.0 
27| 623) 2 46 44.92] 13 43 5.0} 1. ol 8. “6/0. 63 12 126 42; 410 6.74] 18 53 57-9) 1.0 
28 | 619] 2 4650.14] 13 43 47-4 1.0] 8.6,0.63 13:16 38) 4110 7.98] 18 53 50.8) 1.0: 
29| 616) 2 46 55.80] 13 44 31.6] 1.0) 8.6)0.62 14 (16 34; 410 8.77) 18 53 42.6) 1.0 
30| 612) 247 1.89/+13 45 17-7] 1.0} 8.6]0.62 15 |16 30] 410 9.11/+18 §3 33.2' 1.0 
31| 6 8| 247 8.40) 1346 5.7] 1.0] 8.6)0.62 16 |16 26] 410 8.99] 18 53 22.6) 1.0 
wb. 11 6 4] 247 15.34] 13 4655.6] 1.0 8.5/0.62 17 |16 22) 410 8.42] 1853 10.9 1.0 
2| 6 o| 247 22.701 13 47 47-3 1.0) 8.510.62 18 16 18) 410 7.40| 18 §2 58.0] 1.0 
3} 5 56] 2 47 30.49] 13 48 40.9 1.0, 8.5]/0.62 19 |1614| 410 5.93| 18 52 44.0] 1.0 
4| 5 53| 2.47 38.70/+13 49 36.2. 1.0 8.5/0.62 20 |16 10] 410 4.01|+18 52 28.9] 1.0 
5| § 49| 247 47-32] 13 50 33-3] 1.0 8.5/0.62 21|16 6) 410 1.64) 18 §2 12.7] 1.0 
6| 5 45| 247 56.36) 13 51 32.2] 1.0 8.5]0.62 22/16 3: 4 9 58.83] 18 51 55.3} 1.0 
7| 541| 248 §.82) 13 52 32.9] 1.0! 8.5/0.62 23/55 so 4 955-57| 18 51 36.9] 1.0 
8| 5 38] 248 15.69] 13 53 35-3] 1.0! 8.4|0.62 24 lis55l 49 51.87| 18 51 17.4| 1.0 
9| 5 34| 2 48 25.96|+13 54 39-3 I.0' 8. 4|0.62 25'15 51] 4 9 47-73|/+18 50 56.8) 1.0 
10] § 30| 2 48 36.64] 13 55 45-2] 1.0 8.4/0.62 26 |15 47| 4 9 43-14| 18 50 35.1] 1.0 
11 | 5 26) 2 48 47.73) 13 56 §2.7| 1.0 8.4/0.62 27 (15 431 4 9 38.11] 18 50 12.3] I.0 
I2| 5 22| 2 48 59.22] 1358 2.0] 2.0 5.4)0-02 28 115 38] 4 9 32.64} 18 49 48.5] 1.0 
13] 519] 249 11.11] 13 5912.9] 1.0 8.4/0.61 29 115 34] + 9 26.74] 18 49 23.6) 1.0 
I4| § 15] 249 23-40/4+14 025.4 1.0 8.310.612 30 |15 30) 4 9 20.40/+18 48 §7.6| 1.0 
I5| 511) 249 36.08}+14 I 39-5 1.0. 8.3/0.61 | Oct. 1 \5 26\ 4 cepa ver a® 34O.4\ t- 
[Eph 1a) 
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S.T.ofSem. 
Pass. Mer. 


Semidiam. 


"8 
g. 110.68 
9-10.68 
g. 110.69 
g- 110.69 
Q. 1:0.69 


9-2 0.69 
9.2,0.69 
g.2|0.69 
g-2|0.69 
g-2|0.70 
9-20.70 
g-2/0.70 
9. 3/0.70 
9- 3/0.70 
9. 3|0.70 
g- 3/0.70 
9. 3/0.70 
9. 3'0.70 
g. 3/0.70 
g- 3/0-70 
9. 3/0.70 
9. 4|0.70 
9-4|0.70 
9. 4|0.70 
9.4!0.70 


9.410.71 
9-40-71 
9-40-71 
9-4/0-71 
9-4)0.73 
9-50-71 
g.5.0.71 
9.5l0.71 
g-5|0.71 
9-5|0.71 


9-50-71 
9-5 9-71 
9-5 0.71 
g.slo.7% 
9-50.71 
9-50.71 
9-50-71 
Q- 50-71 
9-5 0-71 
9-6.0.71 


9.6'0.71 


Tine Apparent 
ime| App 
Date. |_of | | Right | pechination| Par 
sit. 

hm} hm i 5s or” ” 
Oct. 1|15 26] 4 9 13-63/+18 48 30.5] I.0 
2/15 22; 4 9 6.43) 1848 2.4} I.0 
3115 18! 4 8 58.80) -18 47 33.3] I.0 
4|15 141 4 850.75) 1847 3.2) 1.0 
5|15 10) 4 8 42.28) 18 46 32.) 1.0 
6|r5 6| 4 833.39 +18 46 0.0} 1.0 
715 2) 4 8 24.09] 18 45 26.8] 1.0 
8 114 58] 4 8 14.37] 18 44 52.6) 1.0 
9/1454) 4 8 4.25] 18 4417.5) 1.0 
10|14 50) 4 7 53-73] 18 43 41.5] 1.0 
11 |14 46] 4 7 42.82/+18 43 4.6) 1.0 
12/14 42| 4 7 31-§2| 18 42 26.7) 1.0 
13/14 37| 4 7 19.83] 18 41 47.8] 1.0 
14/14 33] 4 7 7-76) 1841 8.1] 1.1 
1§|14 29] 4 6 55.32] 18 40 27.6) 1.1 
16 |14 25] 4 6 42.52/+18 39 46.2) 1.1 
17 |14 21] 4 629.36] 1839 4.0} 1.1 
18 j1417] 4 615.85] 18 38 21.0] 1.1 
19 |14 12} 4 6 2.00) 18 37 37.2] 1.1 
20/14 8 4 547.82] 18 36 52.6) 1.1 
21/14 4 4 5§ 33-30/+18 36 7.2) 1.1 
22|14 O| 4 518.46] 18 35 21.1] 1.1 
23/1356, 4 § 3-30) 18 34 34.3] 1.1 
24|1352| 4 447-83! 18 3346.8) 1.1 
25/13 47| 4 432.07] 18 32 58.6] 1.1 
26 |13 43) 4 4 16.02/+18 32 9.7| 1.1 
27 |13 39! 4 3.59.69] 18 31 20.2] I.1 
28 113 351 4 343-08] 18 30 30.1) 1.1 
29 13 31| 4 326.20) 18 29 39.5] 1.1 
30 j13 26] 4 3 9.06] 18 28 48.2] 1.1 
31/1322] 4 2 51.67/+18 27 56.3] 1.1 
Nov. 1/13 18] 4 2 34.04] 1827 3.9] 1.1 
2|1314| 4 216.16) 18 2611.1] 1.1 
3/13 10) 4 1 58.06) 18 2517.8] 1.1 
4113 51 4 139.76] 18 2424.0) 1.1 
5/13 I 4 1 21.26/+18 23 29.7] 1.1 
6/12 57| 4 I 2.56] 18 22 35.0] 1.1 
7\1252| 4 043.68) 18 21 40.0) 1.1 
8/12 48} 4 0 24.63} 18 20 44.8] 1.1 
9|12 44] 4 O 5.42} 1819 49.2] 1.1 
10 |12 40; 3 59 46.05'+18 18 53.3] I. 
II [12 36) 3 59 26.55] 18 17 57.2] 1.2 
12/12 31} 359 6.93) 1817 o.g| 1.1 
13 (12 27] 358 47-20] 1816 4.4] 1.1 
14 |12 23) 3 58 27.36] 1815 7.8] 3.2 
15 |12 18; 358 7-43/+18 14 11.1] 3.2 
I.1 


16 12 14 357 47-43\+18 13 14.3 





0.71 
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aan 


SATURN, 1912. 
FOR TRANSIT AT WASHINGTON. 


Apparent Apparent 
ght Aalst 
Ascension, | Declination. 


h m 


Nov.16 |12 14 
17 |12 10 


18 
19 
20 
aI 
22 
23 
24 
25 
26 
27 
28 
29 


Ww 
Oo ON Auth WwW DH HM O 


- 
°o 


II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


{Eph 12\ 


12 6 
12 1 


It §7 


II 53 
II 49 
Il 44 
II 40 
Ir 36 


II 31 
II 27 
II 23 
Ir 1g 
IL 14 


Ir ro 
rr 6 
II 2 
10 57 
10 53 


10 49 
TO 45 
10 40 
10 36 
IO 32 


Io 28 
10 23 
10 I9 
IO 15 
IOI! 


10 6 
Io 2 
9 58 
9 54 
9 50 


9 46 
94! 
9 37 
9 33 
9 29 
9 25 
9 20 
9g 16 
g 12 
g 8 
9 4 
9 0 


SSS SSS SS SSS SSS SS ps SS SD 






hm 
3 57 47-43 
3 57 27-36 
357 7-23 
3 56 47.05 
3 56 26.84 


356 6.60/+18 
3 55 46.34} 18 
3 55 26.09] 18 
355 5-87) 18 5 41.6 
3 54 45-66) 18 


3 54 25-47/+18 
354 5-32| 18 
3 53 45-24| 18 
3 53 25-22| 18 
353 5-27) 18 
3 52 45-41/+17 59 16.4 
3 52 25.66) 17 58 22. 
352 6.02) 17 57 30.0 
3 51 46.49) 17 56 37.6 
3 51 27.09) 17 55 45-8 
351 7-84°+17 54 54.5 
3 50 48.75, 1754 3-9 


ry e ° a] 
18 13 14.3 
18 12 17.5 
18 11 20.7 


3 50 29.83 
3 50 11.09 
3 49 52-55 


17 53 13-9 
17 52 24-7 
17 51 36.3 


349 34.211+17 50 48.6 
3 49 16.07, 1750 1.6 
3 48 58.15) 17 49 15.5 
3 48 40.47| 17 48 30.4 


3 48 23-03; 17 47 46.2 


348 5.84:+17 47 3.0) 
347 48.91! 17 46 20.8' 
3 47 32-25) 1745 39-6 
347 15.87| 17 44 59-3 
3 46 590-77) 17 44 20-7) 


3 46 43.96/+17 43 42.0 





3 46 13.27] 1742 29.1 


3 45 43-84) 17 41 20.7 
3 45 29.63/+17 40 48.3) 


345 15-75 
345 2.22 
3 44 49-04 
3 44 36.22 


17 4017.2 
17 39 47-3 
17 39 18.6 
17 38 51.2 


3 44 23.76/+17 38 25-2 
344 I11.70/1+17 38 0.6 


I.I 


9.6 
9.6 
g.6 
g.0 
9-6 
9.6 


ort 
a7! 
0.71 
9-9) 0.71 
9-5) 0.71 
95 0.77 


Q-5| 072 
9-5| 071 
5] 0.71 
9-5} 9-71 
9-5} 0.71 
9-5; 0-71 
9 5: 0.71 
9. 5, 0.71 
9-5 0-71 
9-5, 0-71 


9-5| 0-71 
9.5} 0-71 
9-5] 0-70 
9-5 0.79 
9.5] 0.70 
9.5] 0.70 
9.5} 0.70 
9-4] 0.70 
9-4] 0.70 
0.70 


oI] 9.4] 0.70 
3 46 28.46] 1743 5§.0) 3.1 


Q-4} 0.70 


-1| 9.4] 0.70 
3 45 58.39) 17 41 54.3] 1.1 


9-4} 0.70 
0.70 
Q- 3. 0.70 
9-3) 70 
9-3, 070 
9-3) 0.69 
9.3 0.69 
Q- 3, 0-69 





1.1] 9.3, 0.69 
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URANUS, 1912. 
FOR TRANSIT AT WASHINGTON. 


[gph 12) 


D506 


Date. 


URANUS, 1912. 


FOR TRANSIT AT WASHINGTON. 


Mean 
Time 
of 
Tran- 
sit. 


A parent 
ight 
Ascension. 








Jh mbm s 


July 22/12 13|20 15 43-52|—-20 24 57-7! 


Aug. 


Sept. |! 


23j12 9.2015 33-57 
24 12 5120 15 23.62 
25 12 1|2015 13.66 
26 |11 57,2015 3.71 


27 1 53/20 14 53-76|—20 27 38.5 
28 Il 49:20 14 43.83} 20 28 10.4 
29 Fe 45120 14 33-91| 20 28 42.1' 
30 II 41,20 14 24.02] 20 29 13.7! 
31 lar 36 20 14 14.15| 2029 45-2 

I Il 32,2014 4.31'—-20 30 16.4 

2 a 28,20 13 54-49 
3 I 24 20 13 44.71 
4 I1 2020 13 34.97 
5 x 16'20 13 25.28 


20 25 30.0 
2026 2.2 
20 26 34-4! 
2027 6.5 








20 30 47-5) 
20 31 18.5, 
20 31 49.2! 
20 32 19.7! 
6 11 12'20 13 15.63.—20 32 §0.0. 
7 rr 82013 6.03] 20 33 20.1 
8 nT 4'20 12 56.49] 20 33 50.0 
9 Ira 0:20 12 47.01} 20 34 19.6 
10 7° 56:20 12 37. 60) 20 34 48.9 


i’ 
Il I0 §2'20 12 28.26,—20 35 17.9 
12 10 47 2012 18.99] 20 35 46.6 
13 '10 43/20 12 9-79 20 36 15.0: 
14 10 39 2012 0.67| 20 36 43.2! 


15 ‘to 35'20 II §1.63|} 20 37 11. o| 





16 10 31 20 I1 42.69'—20 37 38. 5 


17 (0 27:20 11 33.84] 20 38 5.6) 
] 


18 10 23 ZO II 25.08] 20 38 32.3 0 


19 1019.20 11 16.42] 20 38 58.6) 0.5 


20110152011 7.87] 20 39 24.6 
21 10 11/20 10 §9.42|—20 39 50. al o 
22 Ito 720 10 §1.07! 20 40 15.5| 
23 Lo 3,20 10 42.84] 20 49 40. 3 

9 58 20 10 34-73) 2041 4.7! 
25, 95420 10 26.74] 20 41 28.7! 
26| 9 50 20 10 18.88 —20 41 52. 3! 
27' 9 46:20 IO II.14' 20 42 15.4! 
28 9422010 3-53 20 42 38. | 
29' 9 3820 956.05 2043 0.3' 
30! 9 34,20 9 48.70 20 43 22. 1 


9 3020 9 41-49-20 43 43-3 
9 2620 9 34. 42 2044 4.1, 
2 92220 927.50 2044 24.4 
3; 91820 9 20.72. 20 44 44.3 
4191420 9 14.09 


20 45 6 
5; 91020 9 7.62 —20 4§ 22.3! 
6| 9 620 9 1.30,—-20 45 40. 6 


lo. 
lo. 


Apparent Hor. 
DeeLnation. | Par. 


: Semidiam. 
'§.T.of Sem. 
| Pass. Mer. 


ad ) 
0.5! 1.80.13 
0.5] I. glo. 13 
0.5! 1.8'0.13 
0.5' 1.80.13 
0.5! 1.8'0.13 


0.5 
0.5) 
0.5 
0.5) 
0.5 
0.5 
0.5! 
0.5 
0.5' 
0.5! 


0.5 


1.80.13 
1.80.13 
1.80.13 
1.8'0.13 
1.80.13 


1.80.13 
1.80.13 
1.80.13 
1.80.13 
1.8'0.13 


1.8:0.13 
I. 80. 13 


3! 
| 
0.5 
| 


0.5 I. 
0.5 
0.5! 
0.5 
0.5 
0.5 
0.5] 
0. > 
QO. 5 


os 1.80.13 
0.5 1.80.13 
0.5) 1B 0-13 


0-5 1.80.13 
0.5 1.80.13 


\Eph 12\ 











wo CoN OA MW em WwW DD 
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12 
13 
4 


6 39/20 
6 35, 20 


6 31120 


16 627 20 
17 6 23.20 
18 | 6 19:20 
19, 61520 

6 11 20 
21 | 6 7 20 
22, 6 420 





Q I.30|-20 45 40.6 


8 §5.13 


20 45 58.4) 


8 49.14] 20 46 15.6 


8 43-31 
8 37.64 


20 46 32.3 
20 46 48.4 


8 52.14|-20 47 4.01 
8 26.82) 2047 19. ! 


8 21.68: 20 47 33.6 


8 16.71: 
8 1.92 


8 7.30!-20 48 13.7' 


8 2.87 
7 58.63 
7 54-58 
7 §9-73 


20 47 47-5: 
2048 0.9: 


| 
I 
| 
20 48 25. 9' 
20 48 37.6. 
20 48 48.6 
20 48 59.0 


7 47.07 -2049 8.8 


7 43-58 
7 40.28 
7 37-18 
7 34-28 


20 49 18.0 
20 49 26.6 


20 49 34-5 
20 49 41.8 


7 31-57-20 49 48.6 


7 29-07 
7 26.77 
7 24.67; 
7 22.77 


20 49 54-8 


2050 0.4 
20 50 5-3. 


20 50 9.6. 
| 


7 21.07|-20 50 13.3: 


7 19.58 
7 18.30 
7 17-22! 
7 16.35 


20 50 16.4 
20 50 18.8 
20 50 20.6 
20 50 7-8 


7 15.69 —20 50 22.4 


715.24 
715.01 
7 14.98. 
715.16 


7 15-56 —20 50 15. 5 0.5 


7 16.17! 

6.00 
7 10.99, 
7 18.03 
7 19.28, 


20 50 22.3 
20 §0 21.6 
20 50 20.2 
20 50 18.2 


20 50 12.2) 
20 50 8.2. 
2050 3.5, 
20 49 58.2 


i 
| 
| 


7 20.74'-20 49 52.2 


7 22.41 
7 24.31 
7 26.42 


7 28. 73 


7 31.26 —20 49 13.0 
7 34-00-2049 3-3 


20 49 45-7 
20 49 38.5 
20 49 30-0| 0.5 
20 49 22.1 





| 


, |Semidiam, 


0-5 
0-5 
0.5 
0-5 


oO. 5' 


0.5 
0.5 


0.5 
0.5 
0.5 
0.5 


0.5 
0.5 
0.5 
0.5 
0.5 


0.5 
0-5 
0.5 
0.5) 
0.5: 
0.5 
0.5 
0.5 
0.5 
0.5 


0.5 
0. 5; 
0.5 
0.5 
oO. 


| 


°| 
= 
0.5! 
0-5 
0.5 
0.5 
0.5 
O.§ 


0.5 








: I.7-: 


§.T.of Sem. 
Pass. Mer. 


8 
1.8 0.13 


1.8 0.13 
1.8, 0.13 
1.8) 0.13 
1.7; O13 


——— 


1.7 0.13 
1.7. 0.13 
O12 
17 O12 
1.7. 0.12 


1.7 0.12 
1.7! 0.12 
1.7 0.12 
1.7 0.12 
1.7 0.12 
1.7; 0.12 
1.7} O12 
1.7, Oo12 
1.7' O12 
nou 


1.7, 0.12 
1.7! 0.12 
1.7: 0.12 
1.7 0.12 
1-7 012 
1.7 0.12 
1.7 O12 
1.7 0.12 
1.7 0.12 
1.7 0.12 


1.7) 0.12 
1.7) 0.12 
1.7| 0.12 
1.7) 0.12 
1.7| 0.12 


1.7 0,12 
1-7) 0-13 
1.7} 0.12 
1.7 0.12 
1.7, 12 
1.7 0.12 
1.7 0.12 


| 
I. vy 0.12 
0.12 


ae 0.12 


0.5] 1.7} 0.32 
0.5] 1.7 0.12 
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ECLIPSES, 1912. 


In the year 1912 there will be four eclipses, two of the Sun and two of the Moon. 
I.—A Partial Eclipse of the Moon, 1912, April 1, invisible at Washington; the 


beginning visible generally in Europe, 


Africa, Asia, except the extreme north- 


eastern portion, central and western Australia, and eastern South America; the 
ending visible generally in South America except the northwest portion, Europe, 


Africa, central and western Asia, and western Australia. 


ELEMENTS OF THE ECLIPSE. 
m™ Ss 


h 
Greenwich mean time of ? in right ascension, April 1 9 19 53.6 
i] 


h m s 
O 43 19.58 


Sun’s right ascension Hourly motion 9.10 
Moon’s right ascension 12 43 19.58 Hourly motion 122.17 
Sun’s declination 4 39 39.5 N. Hourly motion O 57.8 N. 
Moon’s declination 339 4.2 S. Hourly motion 16 20.6 §, 
Sun’s equa. hor. parallax 8.8 Sun’s true semidiameter 15 59.8 


Moon’s equa. hor. parallax 58 21.7 Moon’s true semidiameter 15 53.4 


CIRCUMSTANCES OF THE ECLIPSE. 
d h m 
Moon enters penumbra April 1 7 54.4 
Moon enters shadow I 9 25.7 . ; 
Middle of the eclipse 1 10 14.0 ( Greenwich Mean Time. 
Moon leaves shadow III 2.3 
I 


Moon leaves penumbra I2 33-7 


Contacts of Shadow Angles of position The Moon being in the zenith 


with Moon’s limb. from the north point. in longitude 
from Greenwich. and in latitude 
First 177 to W. 39 31 E. 3 418. 
Last 125 to W. 16 7 E. 4.78. 


Magnitude of the eclipse =0.187 (Moon’s diameter = 1.0). 


II.—A Central Eclipse of the Sun, 1912, April 16—17, visible at Washington as a 
partial eclipse, the Sun rising eclipsed. The central eclipse will be total for about 


thirty-two minutes at the middle of its duration. 


will be annular. 


ELEMENTS OF THE ECLIPSE. 


For the rest of its duration it 


Greenwich mean time of 6 in right ascension, April 17 0 3 27.1 


h m s 
Sun and Moon’s RR. A. I 40 36.50 


Ss 
Hourly motion 9.27 and 123.43 


| 


Sun’s declination 10 26 51.2 N. Hourly motion O 52.8 Nv. 
Moon’s declination Ir o 47.9 N. Hourly motion 15 08 N. 
Sun’s equa. hor. parallax 8.8 Sun’s true semidiameter 15 55.5 
Moon’s equa. hor. parallax 57 41.4 Moon’s true semidiameter 15 42.3 
CIRCUMSTANCES OF THE ECLIPSE. 
Greenwich Mean Longitude from 
Time. Greenwich. Latitude. 
d h m ° , ° ’ 

Eclipse begins April 16 20 53.7 42 13.7 W. 6 48.2 S. 
Central eclipse begins 16 22 0.7 61 11.4 W. 5 3-5 N. 
Central eclipse changes from 

annular to total 16 23 18.9 15 36.2 W. 33 50.4 N. 
Central eclipse changes from 

total to annular 16 23 58.1 3 9.4 W. 45 24.7 N.. 
Central eclipse at local appa- 

rent noon 17 0 3.5 O 57.6 W. 46 52.9 N. 
Central eclipse ends 17 I 7.3 89 48.4 E. 57 19.8 N. 
Eclipse ends 17 2 14.3 67 18.6 E. 45 52.1 N.’ 
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III.—A Parital Eclipse of the Moon, 1912, September 25-26, the Moon setting at 
Vashington as the eclipse begins; the beginning visible generally in North America 
xcept the extreme eastern portion, the Pacific Ocean, eastern Asia, and Australia; 
he ending visible in central and western North America, the Pacific Ocean, Australia, 
entral and eastern Asia. 


ELEMENTS OF THE ECLIPSE. kh 
m 8 


Greenwich mean time of § in right ascension, September 25 22 44 33-4 
h m 8 8 


Sun’s right ascension 12 10 52.81 Hourly motion 9.00 
Moon’s right ascension 0 10 52.81 Hourly motion _ 108. 99 
Sun’s declination 1 10 46.3 5S. Hourly motion o 58.5 S. 
Moon’s declination o 11 49.8 N. Hourly motion 14 52.3 N. 
Sun’s equa. hor. parallax 8.8 Sun’s true semidiameter 15 57.6 
Moon’s equa. hor. parallax 55 15.8 Moon’s true semidiameter 15 2.8 
CIRCUMSTANCES OF THE ECLIPSE. 
d h m 
Moon enters penumbra September 25 21 15.3 
Moon enters shadow 25 23 3.1 . . 
Middle of the eclipse 25 23 44.7 Greenwich Mean Time. 
Moon leaves shadow 26 oOo 26.3 
Moon leaves penumbra 26 2 13.7 
Contacts of Shadow pAnsles of position The Moon being in the zenith 
with Moon’s limb. from the north point. in longitude 
from Greenwich. and in latitude. 
First 8 to W. 167 51 W. o 16 N. 
Last 50 to W. 171 55 E. o 37 N. 


Magnitude of the eclipse = 0.122 (Moon’s diameter = 1.0). 


IV.—A Total Ecltpse of the Sun, 1912, October 9-10, invisible at Washington. 
ELEMENTS OF THE ECLIPSE. ah 
m i] 
Greenwich mean time of 6 in right ascension October 10 1 59 47.8 


h m 8 8 
Sunand Moon’sR.A. 13 2 15.76 Hourly motions 9.20 and 127.01 
Sun’s declination 6 38 25.5 S. Hourly motion Oo 56.9 S. 
Moon’s declination 7 615.2 S. Hourly motion 16 37.2 S. 
Sun’s equa. hor. parallax 8.8 Sun’struesemidiameter 16 1.4 


Moon’s equa. hor. parallax 59 14.7 Moon’s true semidiameter 16 7.9 
CIRCUMSTANCES OF THE ECLIPSE. 


Greenwich Mean Longitude from 

Time. Greenwich. Latitude. 

d h m cos . 
Eclipse begins October 9 22 57.0 75 59.2 W. 12 39.9 N. 
Central eclipse begins 9 23 58.7 92 28.6 W. 3 43.1 N. 
Central eclipse at local appa- 

rent noon IO I 59.8 33 11.2 W. 34 56.9 S. 

Central eclipse ends IO 3 13.0 47 14.5 E. 52 28.1 S. 
Eclipse ends IO 4 14.9 29 25.9 E. 43 37.6 S. 


The regions within which the eclipses of the Sun are visible are laid down on the 
scompanying charts; from whigh, by means of the dotted lines, the Greenwich 
\ean times of beginning and ending at any place may be found with an uncertainty 
hich will vary from three or four minutes for a high Sun, to fiteen or Yrenty | 
linutes when the Sun is near the horizon. 
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BESSELIAN ELEMENTS OF THE CENTRAL ECLIPSE OF THE SUN, 1912, 
APRIL 16-17. 







Coordinates of Center 


Radius of Penumbra 
of Shadow on 










Direction of Axis of Shadow. 


























and Shadow on 
Greenwich Fundamental Plane. Fundamental! Plane. 
Mean 
Time 
x y Log sin d Log cos d rn 
h m ° , 
20 50 | -1.56892 | —0.20034 | +9.25655 | +9.99280 | 312 35.0] +0.55004 +0.00410 
21 oO | -1.48787 | -0.15937 | +9.25665 | +9.99280 | 315 5.1 | +0.55003 | +0.00409 
10 1.40680 | 0.11842 | 9.25675 | 9.99280 | 317 35.1 | 0.55002 | 0.00408 
20 1.32574 | 0.07747] 9.25684 | 9.99280 | 320 5.2] 0.55001 | 0.00407 
30 1.24466 | -0.03652 | 9.25694 | 9.99279 | 322 35.2] 0.54999 | 0.00405 
40 1.16358 | +0.00442 | 9.25704 | 9.99279 | 325 5.2} 0.54998 | 0.00404 
5° 1.08250 | 0.04537 | 9-25713 | 9-99279 | 327 35-3] 0.54997 ; 0.00403 
22 O | -I1.00141 | +0.08631 | +9.25723 | +9.99278 | 330 5.3 | +0.54995 | +0.00401 
1 e) 0.92032 | 0.12725] 9.25733 | 9.99278 | 332 35-4] 0.54994 | 0.00400 
20 0.83922 | 0.16818 | 9.25742 | 9.99278 | 335 5.4] 0.54992 | 0.00398 
30 0.75811 | 0.20911 | 9.25752 | 9.99277 | 337 35-4] 9.54990 | 0.00397 
40 0.67700 | 0.25004 } 9.25762 | 9.99277 | 340 5.5] 0.54989 | 0.00395 
50 | 0.59589 | 0.29096} 9.25771 | 9.99277 | 342 35-5] 9.54987 | 0.00393 
23 O | -0.51478 | +0.33188 ] +9.25781 | +9.99276 | 345 5-5 | +0.54985 | +0.00391 
10 | 0.43366 | 0.37279] 9.25791 | 9.99276 | 347 35.6] 0.54983 | 0.00390 
20 | 0.35254| 0.41369] 9.25800 | 9.99276| 350 5.6] 0.54981 | 0.00388 
30 | 0.27141 | 0.45460] 9.25810 | 9.99275 | 352 35.6] 0.54979 | 0.00386 
40 | 0.19028 0.49551] 9.25820 | 9.99275 | 355 5-7] 9.54977 | 0.00384 
50 | 0.10914! 0.53641 | 9.25829! 9.99275 | 357 35-7] 9.54975 | 0.00381 
0 o |-0.02801 | +0.57731 | +9.25839 | +9.99274 , 0 5.8 1 +0.54973 +0.00379 
10 | +0.05313! 0.61820] 9.25849, 9.99274; 2 35.8] 0.54971 0.00377 
20 0.13428 | 0.65908 | 9.25858 , 9.99274 5 5.8] 0.54968 0.00375 
30 0.21542 | 0.69996 | 9.25868 | 9.99273 7 35-9] 0.54966 0.00373 
40 0.29657 | 0.74084 | 9.25878 | 9.99273; I0 5.9] 0.54963 0.00370 
50 0.37771 | 0.78171 | 9.25887 | 9.99273 | I2 35.9] 0.54961 0.00368 
I oO | +0.45886 | +0.82258 | +9.25897 | +9.99272: 15 6.0] +0.54958 . +0.00365 
IO 0.54002 | 0.86344] 9.25906 | 9.99272] 17 36.0] 0.54956 0.00362 
20 0.62117 | 0.90430} 9.25916, 9.99272 | 20 6.0] 0.54953 | 0.00360 
30 0.70233 | 0.94515] 9.25926; 9.99271 | 22 36.1 0.54959 | 0.00357 
40 0.78348 | 0.98600] 9.25935 — 9.99271 | 25 6.1 | 0.54948 0.00354 
50 0.86464 | 1.02684] 9.25945 9.99271 | 27 36.1 | 0.54945 | 0.00351 
2 oO | +0.94580 . +1.06768 | +9.25955 | +9.99270 | 30 6.2 1+40.54942 +0.00348 
10 1.02695 | 1.10851 | 9.25964 9.99270 32 36.2] 0.54939 0.00345 
20 [4+1.10811 | +1.14933 | +9.25974 ' +9.99270 35 6.2 1 +0.54936 +0.00342 
Greenwich Log x Log 3” Log p’ Log Tangents of Angles of Cones. 
Time I Minute. I Minute. I Minute Penumbra. | Shadow. 
h om | 
20 0 +7.9086 +7.6125 | +1.1762 +7.66802 +7.66585 
21 O 7.9088 7.6124 | 1.1762 7.66802 7.66585 
22 O 7 .QOQO 7.6122 | 1.1762 7.66801 7.66584 
23,0 7.QOQ2 7.6120 | 1.1762 7.66800 7.66584 
Oo O 7.9093 7.6117 1.1762 7.66800 7.66583 
I Oo 7.9094 7.6114 | 1.1762 7.66799 7.66582 
2 Oo 7.9094 7.6111 | 1.1762 7.66799 7.66582 
3 40 +7.9094 +7.6107 +1.1762 (+7 66793 +7 66581 
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PATH OF THE SHADOW DURING THE TOTAL ECLIPSE OF THE 
SUN, 1912, OCTOBER 9-10. 








a Northern Limit of Shadow Central Line. Southern Limit of Shadow Duration 
wich Totality \ 
Mean i Longitude Longitude on 
‘Time. | Latitude. f from Latitude. from Central 

G Greenwich. Greenwich. ime. 

. °e e r e , e , m 8 
amits. [+ 3 92 28.6W.}+ 3 37-3 |92 308W]... 
>> om] 2 84 25.3 |+ 2 20.8 | 84 58.1 [0 36.5 

5 |+o 75 35-3 [-9 8.3 | 75 57.2 [0 50.7 

10 |-I 70 37.0 2 7.1 | 70 57.5 I 0.0 

15 3 66 55.8 3 55.6 | 67 16.0 I 7.6 

20 5 63 56.8 5 38.3 | 64 16.7 I 14.1 

25 6 61 25.0 7 17.0 | 61 44.9 I 19.9 

30 {- 8 59 12.3 — 8 53.1 | 59 32.2 I 25.0 

35 | 10 57 13.7 10 26.9 | 57 33:7 | I 29.7 

40 II 55 26.1 II 59.1 | 55 46.1 I 33.8 

45 | 13 53 46.8 13 30.0 | 54 6.9 | 1 37-5 

50 14 52 14.1 14 59.8 | 52 34.2 I 40.9 

55 16 50 46.5 16 28.7 | 51 6.6 I 43.8 
xX Oo |-I7 49 22.9 -17 56.9 | 49 43.0 I 46.4 

5 18 48 2.4 19 24.6 | 48 22.5 I 48.6 

10 20 46 44.1 20 51.8 | 47 4.1 I 50.6 

15 21 45 27.1 22 18.7 | 45 47.1 I 52.2 

20 23 44 10.9 23 45.2 | 44 30.7 I 53.3 

25 24 42 54.8 25 11.6 | 43 14.4 I 54.2 

30 4|-26 41 38.1 —26 38.0 | 41 57.5 I 54.7 

35 | 27 40 20.1 28 4.3 | 40 39.3 | I 54.9 

40 28 39 0.3 29 30.6 | 39 19.2 I 54.7 

45 | 30 37 37-9 30 57-1 | 37 56.4 | I 54.2 

50 31 36 12.2 32 23.6 | 36 30.2 I 53.3 

55 33 34 42.2 33 59-4 | 34 59-7 I 92.1 
2 0 4-34 33 7-2 —35 17-3 | 33 24.0 I 50.6 

5 36 31 26.0 36 44.4 | 31 42.2 I 48.6 

10 37 29 37.6 38 11.7 | 29 52.9 I 46.3 

15 | 39 27 40.4 39 39.2 | 27 54.7. | I 43.6 

20 40 25 32.8 41 6.9 | 25 45.9 I 40.6 

25 41 23 12.5 42 34.6 | 23 24.3 I 37.2 

30 [—43 20 37.1 “44 2.3 | 20 47.3 I 33-3 

35 44 17 43.2 45 29.0 | 17 51.5 I 28.9 

40 46 14 26.6 46 56.4 | 14 32.6 I 24.2 

45 47 IO 40.9 48 21.8 | 10 44.2 I 18.8 

50 49 6 17.7 49 45.2 | 6 17.7 I 13.0 

55 50 I 3.9W.] 51 5.0] 0 59.9W.] I 6.3 
3.0 |-5I 5 22.3 E.]-52 18.6 | § 31.4E.] 0 58.8 

5 52 13 46.1 53 20.0/14 2.8 O 49.9 

IO 53 26 22.9 53 51.3 | 26 52.3 O 38.1 





Admits. |-52 26.1 | 47 12.3 E. 1-52 28.1 | 47 14.5 E.(-5§2 38.9 \ a7 19ABN 2 6 - 
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THE EQUINOXES AND SOLSTICES, THE MOON’S PHASES, LIBRATIONS, ETC., IN 
ASTRONOMICAL TIME AND DATE OF THE goTH MERIDIAN WEST FROM 
GREENWICH. 


ce 


To convert Astronomical time and date into Civil time and date, affix P. M. in case the 


number of hours is less than twelve. 


twelve hours, add one to the number of days, and affix A. M. 
Vernal Equinox Mar. 204 55 29”. 


When the number of hours is greater than twelve, subtract 


Autumnal Equinox Sept. 224 16° 8". 


ff 








Summer Solstice June 21¢ 1° 17", Winter Solstice Dec. 214 10" 45™. 
PHASES OF THE MOON. 
New Moon. First Quarter. Full Moon. Last Quarter. 

d h m d hm 

d hm d h m | January 3 19 29.7 | January IO 13 42.9 

January 1817 10.0} January 26 14 51.4 | February 2 5 58.0 | February 9 6508 

February 17 11 44.2 | February 25 1 26.7 | March 2 16 42.0 | March 10 1 55.6 

March 18 4 8.7 | March 25 9 1.9} April 1 4 4.5 | April 8 21 23.8 

April 16 17 40.1 | April 23 14 47.2 | April 30 16 19.4 | May 8 15 560 

May 16 4 13.5 | May 22 20 11.3 | May 30 5 29.5 | June 7 8 35.6 

July 14 12 23.6 | June 21 2 38.9 | June 28 19 33-8 | July 6 22 46.9 

uly 13 19 13.2 | July 20 11 18.5 | July 28 10 28.2 | August 5 10 17.6 

August 12 1 57.6 | August 18 22 56.6 | August 27 1 58.8] September 3 19 231 

September 10 9 48.5 | September 17 13 54.8 | September 25 17 34.2 | October 3 2 481 

October 9 19 40.6 | October 17 8 6.2 October 25 8 30.5 | November 1 9 37.5 

November 8 8 4.8} November 16 4 43.3 | November 23 22 12.2 | November 30 17 48 

December 7 23 6.6 | December 16 2 6.5 | December 23 10 30.1 | December 30 2 11.9 

APOGEE, PERIGEE, AND GREATEST LIBRATION. 
Apogee. Perigee. Greatest Libration. 
d h d h d kh 

d h | January 3.19.7 | January 25 23.8 EF. | January 9 20.4 WV. 

January 17. 7.9 | February 1 8.3 | February 22 14.3 E. | February 7 4.6 W. 

February 13 17.0 | February 29 15.0 | March 19 22.5 E. | March 6 9.0 W. 

March 12 10.7 | March 28 3.0 | April 15 14.3 E. | April 3 3.8 W. 

April 9 6.8} April 22 4.3 | May 13 3.1 EK. | April 30 «64.5 W. 

May 7 2.0 | May 18 22.7 | June 10 2.4 E. | May 26 10.8 W. 

une 3 18.8 |; June I5 22.5 | July 8 6.3 E. | June 22 13.3 W. 

uly I 6.6: July 14 5.9 | August 5 10.6 E. | July 20 11.0 W. 

uly 28 10.8 | August 11 15.6 | September 2 9.3 E. |} August 17 15.0 W. 

August 24 14.6 ; September 8 23.9 ' September 29 11.6 E. | September 14 19.4 W. 

September 21 2.3 | October 7 0.8 | October 25 16.0 E. | October 12 19.6 W 

October 18 20.0 ,; November 2 16.9 | November 21 18.3 E. | November 9 8.6 W. 

November 15 16.5 | November 27 16.8 | December 19 15.1 E. | December’ 5 21.8 W 
December 13 13.3 | December 25 8.8 

FORMULA FOR THE LIBRATION OF THE MOON. 


Let 7=the inclination of the Moon’s equator to the ecliptic (=1° 28/.8). 
=the mean longitude of the Moon’s ascending node, or the mean longitude of the 
descending node of the Moon’s equator. 
C =the angle at the center of the Moon’s disk made by a lunar meridian with the circle 
of declination, counted from north to east on the apparent disk. 
A, 8, a, d=the apparent lon-., lat., right ascension, and decl. of the Moon, corrected for parallax. 
4’=the selenocentric long. of the Earth, counted on the Moon’s equator from descending 


node, £2. 


4, J, 33’,€ =the quantities defined on page 212, where their values are given. 
The Moon's libration in longitude and latitude may then be found for any time by means of 
the following formule, in connection with the tables given on pages 212 and 213: 


p= —O’.574 Sin 2 (33—A) 


A=sin I cos (33—A) 
tan B=tan / sin (:3—A) 


sin C=sin 4 


cos (7+ 4—2) 


cos 3 


(Eph 12) 


N=A+pn+Ab 
The libration in latitude B 
The libration in longitude =/=2’/—€ 
. cos (a—’) 





cos 6 


=—p=B— 
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ELEMENTS FOR THE OF OCCULTATIONS. 
JANUARY. 
‘Tux Star's At Conjunction m R.A. 
[Red’ns from| 
q |Appat Hour 
Mag. 920. Washington| Alte, ‘ 
Name. ag. Soar] tant | Mean Thine. ome ¥ =z 
° ah mi j 
Tauri 58 jr22 13.7) 1 127: .7|+0.7296 0.5839 40.1720) 7 
Tauri bo 22 55.4 1 32 .§}#0.0490; 0.5841] 0.1717 
. Tauri 65 8.9] 22 57.4, 33. .2 40.2749) 0.5857; 0.1682 
Tauri 5.6 23 52.0) 4218-4 56.6-0.4114| 0.5872! 0.1651 
Tauri 53 2525.5 11 18.8+ 1 43.5 -0.8686; 0.5946) 0.1465 
Tauri 6.1 (24 6.0] | 11 52.0}+ 2 15.2)40.5253] 0.5952)40.1448 
B. Aurige 65 27 34.6] 2 247.5'- 7 27.2|-1.0620| 0. 0.0999 
B. Aur 6.0 27 55-4 437.6 5 41.9)-1.2232| 0.6106| 0.0942 
B. Tauri 64 27 52.3 8 38.8)- 1 51.4|-0.8192| 0.6136] 0.0806 
B. Auriga 65 2736.5] 13 56.3/+ 3 12.1|-0.1805| 0.6166| 0.0622 
B. Auriga 5-7 }0.90| +8.6)+26 52.3] 14 22.71+ 3 37.3]+0.5674 0.6169}40.0606 
B. Tauri 56| 0.96] 8.4) 2756.7) 19 12.5'+ 8 14.2\-0.2291] 0.6196) 0.0438, 
6 Tauri 46] 0.96] 8.3) 27 35.7 20 2.2/+ g 1.6/+0.1486| 0.6198 0.0407 
B. Aurige 6.4] 0.99 8.3; 2855.9) 2x 8.7/+10_5.1|-1.1158) 0.6201| 0.0368) 
B. Tauri 6.1) 0.99, 8.1) 27 34.2 22 42.9'+11 35.01+0.2680, 0.6206)+0.0311 
Aurige 5.1|+1.06] +7.11+28 5.6] 8 1033.6 1 6.5} 0.6225|-0.0124 
Aurige 5.6| 1.08] 7.0] a9 3. 11 388|- 0 4.2 0.6224] 0.0164 
Auriga 5.8| 1.07] 6.9 2820.6] 12 3.7/+ 0 19.6|-0.3976, 0.6224| 0.0177 
Geminorum 5.5| 1.09] 6.8] 29 3.8] 1351.31 2 2.3|-1.1374) 0.6223] 0.0243 
Geminorum 3.6| 1.21] 5.7 27 O.2] 23. 8.2/+10 54.0,+0.4861] 0.6202) 0.0583 
Geminorum 5.9 |+x.141 6 |-0.6343! 0.6195)-0.0639 
. Geminorum 6.5| 1.11] .6|+0.5127, 0.6194) 0.0652 
Geminorum 5.7| 1.13) |-0.6073; 0.6183] 0.0746 
Geminorum 3.9| 1.13] .0,-0.7995) 0.6182] 0.0759 
Geminorum 5.0, 1.13) 61.2173) 0.6177; 0.0806 
Geminorum 5.0 /+1.13) .8]- 6 56.9'-1.0342 0.6176,-0.0810 
Geminorum 4:3| tral .0}- 4 §2.4|-0.2364 0.6165] 0.0885 
Geminoram 5.5| t.10 140, 5618) 0.6145] 0.0984 
Geminorum 5.0| 1.11 3 30.7631] 0.6122] 0.1095 
Cancri 5.9, 1.09 7+ 340.6 10.2588) 0.6104, 0.1183, 
Caneri 6.2 +1.08) 314 3 57.5]+0.5192] 0.6102 -0.1190 
Cancri 5.9| 1-10} + 6 58.6|-0.3068} 0.6077| 0.1293 
Caneri 5.9| 1.07] .0|+10 31.41+0.636 t| 0.6044] 0.1404 
Can 6.1| 1.06} .0}-10 37.2|+0.0689| 0.6018] 0.1489 
5.7| 1.06] .7|+ 9 35-3,-0.0365) 0.6008] 0.1527 
6.4 |+1.05} .1|- 9 3.3]-0.1280, 0,60031-0.1539 
5.2| 0.95] .Oft 4 16.4]-0.5843, 0.5861] 0.1904 
6.r| 0.94] .a}+ 4 38.7|-0.6109! 0.5857] 0.1913 
", 6.1| 0.95 B+ 5 $3.2|-0.1629) 0.5843] 0.1947 
6.5| 0.82] 6 830.1- 6 8.4|-0.3989 0.5707| 0.2197 
6.3|+0.71| -o.a|+16 11.2] 17 24.4'+ 2 26.11+0.63901 0.5611/-0.2346 
3.6|0.91| 0.5] 1711.5] 18 5.9'+ 3 6.1|-0.5265| 0.5603] 0.2358 
6.1| 0.66] 0.8] 15.5.2] 7% 0228+ 9 9.4|-0.2675! 0.55391 0.2440 
5.8] 0.61 1.0] 14 35.3 4 56.9|-10 26.2|-0.5674| 0.5493] 0.2499, 
53) 049] 0.7] 1 0.6) 12 38.5)- 3 0.441.075) 0.5421| 0.2575 
5.8 |+0.37| -1.1|+ 832.5] 8 © 86+ 8 6.7/+0.5623,0.5323-0.2661 
irgini 52/012 1.6 4 8. 22.27.6;+ 5 43.5|-0.9851, 0.5175) 0.2731 
Virginis 6.2|+0.05 1.3} 223.5] 9 3 19.9+1026.7|-0.5069: 0.5151| 0.2731 
Virginis 5.9|-0.03| 0.7} 017.9] 7 51.6|- 9 9.8}+1.0464/0.5131| 0.2729 
Virginis 40| 0.04] 0.8) 010.7 B 29.4! 8 33.1|+0.7499| 0.5128| 0.2727 
i 6.1]-0.22 -11b 3 4.5]10 1 31.7+ 7 58.7/-0.8335: 0.5080|-0.2673 
6.5| 0.23 of 344.7 144.5 + 8 11.2|-0.1860, 0.5079] 0.2672 
44] 0.34) Tol 5 4.2 10 10,8 ~ 7 37.4|-1.0313 0.5067) 0.2626 
i 5-4| 0.49] 0.4] 942.7] — 22 5.6,+ 356.440.8108 0.5064) 0.2540 
Libra: (var.) 47| 109, 1.2) 1927.0] 18 0 32.7/+ 4529, 0.1298 0.5189| 0.1934 429; 
Libre 6.0 Lrog) 1.3119 19.0 1 55+ S24}-oagidogigh-oagales 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS,’ 
JANUARY. 


Bi 


. _ . - . FEBRUARY. . 
Wee ee ee 


oh 121 





574. 
Name. 

w Cancri 

4 Cancri 
y Cancri 

2 Cancri 
28 Cancri 
v! Cancri 
vi Cancri 

g Cancri 
79 Cancri 
go H.’ Cancri 
57 B. Leonis 
107 B. Leonis 
Y) Leonis 
37 Leonis 
42 Leonis 
46 Leonis 

l Leonis 
308 B. Leonis 

6 Virginis 
10 Virginis 
13 Virginis 
7 Virginis 
38 Virginis 
gt G. Virginis 

dj Virginis 
h Virginis 
86 Virginis 

h Librz (var.) 
25 Librz 
147 B. Libre 
169 LB. Librxe 
177 B. Libre 
31 B. Scorpii 
32 B. Scorpu 
40 B. Scorpii 
$0 B. Scorpil 
§7 B. Scorpil 
24 G. Scorpil 
27 G. Scorpii 
4. G. Scorpii 
85 B. Scorpii 
19 Scorpit 
o Scorpil 
a Scorpii 
22 Scorpil 
116 B. Scorpii 
118 B. Ophiuchi 
95 G. Ophiuchi 
36 Ophi. (ss¢ star) 
43 Ophiuchi 
163 G. Ophiuchi 
V Sagittari (zvar.) 

4 G. Sagittaril 
10 G. Sagittarti 
210 B. Scorpi 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


38 B. Sagittarii 


OCCULTATIONS, 1912. 


Tue Star's 





6.1: 0 62| 
6.5 0.61 
44 0-52, 
5-4 +9.40) 
5.0 +0.31 
4.7 ‘0.15 
6.0° 0.15) 
6.2 , 0-25 
6.0 —0.27! 
6.2' 0.28! 
5.4 0.37| 
5.3: 0.36 
34 0.39 
6.4 -O.4$2 
5:7 0-42 
6.2 0.44 
58 0 +4) 
6. 3 0.47, 
6. oO -0.45, 
49 2.50 
3.1 0.52 
I2 0.53 
48 0.52 
6.2 -0.54 
6.2 0.7 1, 
6.1 | 0.74) 
5-4 9-75 
5-4 0.76; 
6.3 -0.84! 
4.4 0.86 
6.2 085 
5:7 0.89) 
5.38 Oy! 


4-7 -0.94 


FEBRUARY. 






Red'ns from 
A r 
Mag. |__79!2-0. Declina- 


5-4 19 27.7 
§.5' 19 Iy.1 
5-5. 2025.7 
~5.0!-22 51.1 
5.0; 22°51 9 
4.9 2416.4 
5.1] 23 43.1 
4.9 24 34.8 
-5§.1|-24 29.1 
5.5! 23 22.1 
5.3! 24 13.7 
5. 3 23 27.2 
2412.0 
eines 15.3 
5.71 23 57.6 
5.2! 25 23.0 
5.2; 2014.3 
5-7 24554 
§.2)- 26 20.9 
6.1, 26 23.8 
5-8) 27 30.3 
6.4 26 28.6 
6.1' 28 3.6 


- 6.6 -27 §0.7 
6.7! 27 48.0 
7.0| 26 56.8 
6.9, 28 3.2 
6.8 23 45.1 


—7.1.~28 28.2 


10 


1 


-_ 


12 


AT Conjunction in R, A. 


! | 














Hour 
Washin ? ’ 
. ean Time. A le. } | * y’ 
: l 
d hm! ham | 
1 4 10.2)- 7 2.5:+0.2666; 0.6082|-0. 1209 


— 6 45.5'+0.5269! 0.6080! 0.1217 
~ 3 43.30.3106, 0.6063) 0.1317 
O 9.6'+0.6226) 0.6035) 0.1428 
2 42.0|+0.0457) 0.6013) 0.1518 


15 25.6.+ 3 44.0\-0.0626] o. —0.1§50 
1§ 59.0'+ 4 16.0|-0.1557| 0.6001) 0.1568 
5 §0.2.— 6 27.0|-0.6515| 0.5884] 0.1937 
6 13.3- © 4.9|-0.6797/ 0.5879) 0.1949 
7 30.3- 4 51.0/-0.2368} 0.5868, 0.1978 


19 49.84 6 59.6,-0.50801 0.5750|-0.2243 


4 28. 

7 38.4 
II 21.6- 
14 20.8'+ 


4 35.9- 8 34.1/+0.4958) 0.5665] 0.2395 
§ 16.7\- 7 54.9|-0.6622| 0.5658) 0.2408 
915.0\- 4 5.4|+1.3624/ 0.5621/ 0.2467 
Ir 26.6\— 1 §8.5)/-0.4230] 0.5601/ 0.2495 


1§ §§.0+ 2 20.2/-0.7321/ 0.5560|-0.2554 
23 26.1/+ 9 35.3|+0.8736! 0.5495] 0.2635 
10 38.3/— 3 35-5|+0.3344) 0.5405] 0.2724 
8 17.5|/- 6 38.6)-1.2394 0.5265; 0.2797 
13 O.4/- 2 4.7|-0.7770| 0.5243) 0.2794 
17 23.5/+ 2 10.2/+0.745g) 0.§222|/-0.2791 
18 0.0l+ 2 45. 5}+0.4526| 0.5219] 0.2791 
10 29.2'— § 15.9!-I.1293' 0.5167] 0.2728 
10 41.7'- § 3.7|-0. 4919 0.5100, 0.2727 
18 51.8 + 2 51.4-1. 3320, O. 5150 0.2680 


6245 - 9 56.g/+0. 4757 0.5141 -0.2587 
12 54.9!- 3 38. 5+. -208 3, 0.5143) 0.2522 
7 36.9.-10 15. 4-0. .4387 0.5220 0.1942 
8B 9.1\- 9 44.2,-0.6973, 0.5224 0.1932 
16 28.0,- I 40.5, “1.0409 0.§257) 0.1755 
19 53.3 + I 37-7'+0. 9897 0.5209 -0.1722 
20 37.91+ 2 20.8 +0.8762 0.5271! 0.1708 
331.1+ g 08 +1.282y 0.§2y6 0.1575 
332.04 g 2.2 +0.6730 0.52y0' 0.1575 
5435 +11 8.8,+1.275y 0.5304 0.1531 
8 14.3 -10 25. 2 +0.7954! O. 5313 - -0.1482 
9 17.3:- 9 24.3 -0.5814 0.5317; 0.1460 
10 5§.yI- 8 37.3+0.2423 ©. 5 3201 0.1442 
10 31.1|-- 8 13.0,-0.6674 9.5321| 0.1435 
12 51.5'- 5 57.2, 0.1805 0.5330! 0.1384 


13 22.2!- § 27. 4/4+0.9066' 0.5331'-0.1374 
16 4.2)- 250.8-0.8784 0.5341 0.1317 
16 18.2'- 2 37.2 +0.6537 9.5342 O.1312 
20 6.214 I 3.2+1.10gy; 0.5355 0.1232 
20 29.g'+ 1 26.1 -0.3830 0.5350, 0.1221 
2% 1.0]+ 1 56.2 +1.118y, 0.§358.-O. 1211 
13 17.8/- 6 19.8 -0.5005, 0.5407! 0.0838 
15 47-3|- 3 55.4 +0.6883) 0.5414 0.0781 
17 9.7|-- 2 35.8-0.7201| 0.5418. 0.0747 





20 44.2|+ O 51.4 +0.7789] 0.5426 0.0661 


5 43.8)+ 9 32.6 +0. 0428 0.5443 -0.0441 
7 39.0+11 23.9 -0.08638' 0.5446 0.0394 
8 4.3'+11 48.3 -1.0493 0.5446' 0.0385 
II 44.8'- 8 38.8 +0.0§33 0 5450, 0.0292 
12 16.7.- 7 48.7 40.80 40! 0.5451 0.0271 








B8- 5 
71-21 
17-9 
1g -73 
30 -go 
70 -20 
79 +20 
13-7! 

- JI —go 
"25 -yo 
68 +13 

+08 + 5 
00 +44 
67-7 
GO +43 
H+ 1 
o -384 
42-31 

5-99 
20 -55 

65+ 8 

“19-90 
63-5 

+64 +25 

+ 7 -65 

+64 +26 

- 2-78 

+62'- § 

-16 -go 

+62- I 
21,-42 
14-49 

~39, -g° 

+21,-41 
02 3 


16 50 g- % 43.3, x0. Ag76 o. S458 —9.0167\. ZX. —2i 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 


Tue Star's 








Name. 


Red'ns from 


Apparent 
Mag. 1912.0. Declina- 
Aa As tion. 





oe oe s 


8 
C. D.-28°14268 | 6.4 |-0.96|- 7.1/-28 55.4 


48 G. Sagittarii 
62 B. Sagittarii 
66 B. Sagittarii 
58 G. Sagittarii 

9 Sagittarii 

T Sagittarii 
183 B. Sagittarii 
234 B. Sagittarii 
248 B. Sagittarii 

w Sagittarii 
A Sagittarii 
40 B. Capricorni 
20 Piscium 
24 Piscium 
27 Piscium 
29 Piscium 
80 B. Piscium 

4 Ceti 

5 Ceti 

44 Piscium 
147 B. Piscium 
155 B. Piscium 
171 B. Piscium 
73 Piscium 

e Piscium 

‘4 Piscium 
88 Piscium 
263 B. Piscium 
54 Ceti 

26 B. Arietis 
12 H.!' Arietis 
19 Arietis 
27 Arietis 
36 Arietis 
40 Arietis 
T Arietis 
45 Arietis 

p Arietis 
54 Arietis 

d Arietis 

c Arietis 

T Arietis 
63 Arietis 
65 Arietis 
66 Arietis 
17 Tauri 
23 Tauri 

” Tauri 
104 B. Tauri 
27 Tauri 
28 Tauri 
433 B. Tauri 
32 Tauri 





5.8 |-o.13/+ 8.1/4+22 13.6 


_Limit- 
ing Par- 


At ConjuncrTion 1x R. A. 
allels. 





Hour 


Washi ’ 
Mean Time.| “melee | ¥ | =’ | y' JN./S. 


d 


12 











H 





h m o; ° 
18 34.9\- 2 2.8/+0.8762! 0.5457|-0.0122 H62,+ 8 
21 1.3)+ o 18.6)+0.1838) 0.5457| 0.0062 1:25 

2I 1.5/+ 0 18.8/+0.5890) 0.5457] 0.0062 
2I 20.8/+ 0 37.4/-1.1973! 0.5457} 0.0053 
23 §.5|+ 2 18.5|+0.3470 0.5457/-0.0010 


~—11 24.8|-1.0629! 0.5453/+0.0258 41'-90 


h m 





13 9 44.2 
19 19.7|- 2 9.0/+0.0960] 0.5441] 0.0496 24 -39 
19 34.0|— I 5§.3/+1.18g0! 0.5440) 0.0501 62 +37 
14 3:17.6/+ 5 32.51+0.8302| 0.5424] 0.0687 +62+ 4 
5 45-4|+ 7 55-3+0.0407| 0.5419] 0.0748 24-42 
17 42.2\- 4 31.9/+0.3988| 0.5384/+0.1024 +46 -22 
19 9.5|- 3 7-6|+0.4401| 0.5379] 0.1057 +49 -I19 
AB XL 7.1|-I1¥ 41.3/+1.0839] 0.5317] 0.1398 65|4+22 
MOON. 
19 15 30.3|-10 17.4|-1.2691] 0.4988)|+0.2638 29-90 
18 11.8|— 7 40.4|-0.1324 0.4986) 0.2650 + 37,-51 
21 18.3|— 4 39.2/+1.1238) 0.4987} 0.2659 #:86,+18 


20 


21 


23 


24 













23 0.1|- 3. 0.21+1.0079! 0.4988] 0.2663 B7|+10 
— 1 18.5|-1.2454, 0.4989] 0.2667 
2 11.3/+ O 5.6l+1. 3451 0.4990/+0.2670 


.Qi+ 9 19.0|-0.9367| 0.5001) 0.2682 
.4|— 2 50.3/-1.2720) 0.5029] 0.2673 
— 1 17.7|+1.2031| 0.5034] 0.2670 
5 §6.4|+ 3 3.2/-0.9078, 0.5047/+0.2662 
8 35.4|+ 5 37.5|+0.6730] 0.5057) 0.2653 
10 25.6/+ 7 24.5|+1.1596| 0.5065] 0.2644 
IZ IL.Oj+10 §.1|-0.1581/ 0.5077] 0.2632 
13 42.0|+10 35.2|+0.§940] 0.5079] 0.2630 


20 43.6\— 6 35.7|+1.3948 0.5110]+0.2595 
8 3.91+ 424.0 +1.0163} 0.5173] 0.2517 
12 17.7|+ 8 30.0/+0.7454 0.5201] 0.2478 
13 §0.2|/+ 9 §9.7/-0.1185| 0.5211} 0.2464 
18 55.0\— 9 5.1)-0.7823] 0.5244) 0.2417 
3 25.6\— 0 50.9|-1.3249} 0.5309/+0.2315 
9 41.7|+ § 12.8|+0.0229] 0.5360} 0.2230 
Ir 38.0/+ 7 5.2,-0.0946] 0.5377 0.2201 +39 
II §9.6|+ 7 26.1/+0.8370) 0.5380 0.2195 [+-9Qc 
14 57.8/+10 18.3/+0.57 0.5405' 0.2150 HE 


1§ 14.3|+10 34.2, +0.9447| 0.5407 +0.2146 +g D+14 
20 36.7/— 8 14.4+1.2592| 0.5455} 0.2059 +90,+41 
8 















22 3.3|- 6 50.8/+0.58 32] 0.5468, 0.2033 + 83/- 5 
23 29.9|- 5 27.1|-0.4968 0.5481| 0.2007 + 17|-6r 
2 16.8|- 2 46.0|/-0.0592| 0.5506, 0.1957 -41/-37 
2 57.4|- 2 6.9|+0.4896| 0.5512 +0.1946 75-9 
3 41.3|— 1 24.6)/+0.§653/ 0.5519) 0.1931 #82- 5 
§ 24.3|+ 0 14.8,-—1.1819] 0.5535, 0.1900 f-29|-68 
12 25.61+ 7 0.9|-1.2700| 0.5599: 9.1755 f-41|-67 





13 2.6/+ 7 36.5|-0.9943/ 0.5 
13 31.8/+ 8 4.7/-1.0725! 0.5610/+0.1730 -20|-67 
13 54.3|+ 8 26.4|-0.3059! 0.5613] 0.1722 
14 14.3|+ 8 45.6\-0.go0r: 0.5616] 0.1717 
14 14.8|+ 8 46.1\-0.9847, 9.960) OATIA 
TA 38.0% GF §He1.0193, 0.9019, 9-419 
17 2Q.T1ELT §3-2\e1.240H\ 0-804 RO ABAALIES 
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B. 


2 EsEe 


47) 1 
449 
429) 2 
Virginis 59.4 
Virginis 33.2 
Libre (zar.) 27.8 
19.2] 
51.2 
520 
32. 
16.5 
43.2 
34.9) 
29.2] 5 


22.2 


» 





6 50.4 5 18.5|-1.3295] 0.52221-0.2789 


2 18.6|-r0 26.7}+0.2147| 0.5232] 0.2651 
8 37.4} 4 19.8]+0.9249| 0.5240] 0.2591 





22 58.7|+ 7 59.8|+0.9270| 0.5415| 0.1366 
1 23.7|+10 19.8|+0.4545| 0.5422| 0.1513 
2.24.31 18.30.9012) 0.5429-0.. 9p) Sony 
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APRIL. 
iM 
a 
MAY. 

© Librae (zar.) 47 |+1.90\-14.41-19 27.8] 1 1028.7 - 1 $9.8-0.7357 0.5357|-0.1093|- 3-9 
25 6.0| 1.89) 14.3, 1919.2] 10 59.6- 1 29.9|-0.9904| 0.5359] 0.1984 |-18-o 
147 B. 6.2, 1.92| 14.0, 20258] 18 58.9+ 6 13.5)-1.3354| 0.5391, 0.1835 |-56-go 
169 B. 6.0 |+1.94)-13.7-22 $1.2] 22 15.1 9 23.1/+0.6708 0.5404 -0.1768 +68 - 8 
177 B. 6.2| 194| 13.6 22520] 22 57.910 4.5/+0.5593| 0.5407| 0.1753 [62-14 
42 50) 193] 136 23 32.2] 23 22.610 28.34+1.2053) 0.5408] 0.1743 [+67 «3 
31 B. 5.4| 195] 13.11 2416.5] 2 5 33.8)~ 7 33.0;+0.9609| 0.5432] 0.1610 [+60 411 
32 B. 5.3] 1.95| 13.2) 23 43.2 5 35.2|- 7 31.6|10,36011 0.5432] 0.1616 [449-25 
40 B. 5.4 |+1.06|-12.9-24 34.9 740.6 5 30.4|+0.9539| 0.5440|-0.1570 ]+66 +11 
50 B. 64| 1.95) 12.8) 24 29.3 3 10.9|+0.4823' 0.5448| 0.1516 +55 -13 
37 B. 5.7| 1.94] 12.9 2322.2 2 12.7|-0.8732) 0.5451] 0.1494 

24 G. 62] 1.95] 12.7, 2413.8 1 27.6|-0.0617| 0.5454] 0.1475 

27 G. 5.8) 1.94) 12.8, 23 27.3 I 4-4|-0.9574, 0.5455] 0.1467 

4r G. 6.3 +1.95]-12.5-24 12.1 1 5,6]-0.4768) 0,5463|-0.1416 

85 B. Si 6.0| 1.96] 12.4. 2515.5 134.040.5937 0.5464] 0.1405 

19 49| 1.94] 12.4) 2357-7 4 4.0/-1.1628) 0.5473) 0.1348 

o 3.1| 195| 12.1, 25 23.1 4 16.9|+0.3463| 0.5473) 0.1342 

a 1.2| 1.98) 11.8) 26 14.4 7 48.1|+0.7975| 0.5484] 0.1254 

22 48 |+1.96 -12.0-24 55.5 8 10.0,-0.6727) 0.5485)-0.1245 
116 B.S 62| 1.98| 11.7, 2621.0 8 38.8 +0.8070| 0.5486| 0.1234 
134 B. 6.4) 1.97) 11.1] 2717.7 9 51.3 +1.1676) 0.5501 0.1098 
118 B. 6.2) 1.93} 10.3. 26239 0 15.10.7759! 0.5519] 0.0849 

95 G. Ophiuchi | 61| 1.941 9.9 2739-4 2 3.9 +0.3988 0.5523) 0.0788 

36 © Ophi. (1s¢star) | 5.4 +1.90,-10.4-26 28.6 3 20.5'-0.9886 0.5525)-0.0754 

43 _ Ophiuchi $4/ 195 9.3 28 37 6 40.3 +0.4931! 0.5528) 0.0605 
163 G. Ophiuchi 63! 1.90, 85, 27507 8 55.8 -0.22311 0.5§32| 0.0437 

X —— Sagittarii (« 4-4] 188, 8.3) 27 48.1 7 8.2 -0.3488) 0.5531) 0.0390 

to G. Sagittar 57/186 78 28 3.2 3 17.70.2038 0.5528) 0.0286 








5.84187 - 76-28 4311 1243.2- 228.940.5365! 0.5527.-0.0264 
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MAY. 
Limit- 
True Star's At ConjJUNCTION In R, A. ing Par- 
allels. 
a Red’ns from | | 
; A parent Washinet Hour , | ; , | 
Name. Mag. _7972 = eclina- Mean Time.’ Angie y | x y’ ON " S. 
l | ” ° , dh m; hm oj 6 
38 B. Sagittarii 4-7 —7.2|-28 28.21 4 16 40.6+ I 29.7\+0.1412/ 0.§524|-0.0154 24;-36 
C.D.-28° 14268 | 6.4] I. 6.9} 28 55.4 18 22.1+ 3 7.6|+0.6167) 0.5522] 0.01101 53/— 9 
48 G. Sagittarii 6.3] 1. 6.9) 28 19.2 20 45.0+ 5 25.5|-0.0650; 0.5518] 0.0047 12|-48 
62 B. Sagittarii 6.0] I. 6.7| 28 41.0 20 45.3 + 5 25.7:+0.3360 0.§518/-0.0047 -33/-25§ 
58 G. Sagittarii 6.11 1.82) 6.5| 28 28.3 22 46.4 + 7 22.5,+0.0993] 0.5514|+0.0005 }+20'-39 
rT Sagittarii 3.5 +1.63| -4.6|-27 48.1] 5& 18 40.2+ 2 34.6 -0.1196] 0.5 460|+0.0513 H14|-51 
183 B. Sagittarii 6.2| 1. 4.2} 28 46.5 18 54.3+ 2 48.2'+0.9668) 0.5459) 0.0519 H62/+14 
234 B. Sagittarii 5.9 3.5| 28 221 6 2 33.6 +10 11.7:+0.6239| 0.5428] 0.0705 157/- 9 
248 B. Sagittarii 5.7| 1. 3.5| 27 10.0 § 0.4 +11 26.6!-0.1575 0.5417} 0.0766 141-54 
Ww Sagittarli 4.8] 1. 2.5| 26 32.1 16 54.9+ © 3.9/+0.2200] 0.5362) 0 10401+37|-32 
b Sagittarii 4-6 |+1.42, —2.2/-27 24.3 17 25.4+ 0 33.4,+1.2362| 0.5359|+0. 1051 
A. Sagittarii 4.9| I. 2.4| 26 26.1 18 22.2+ I 28.3'+0.2640 0.5354| 0.1073 
40 B. Capricorni 6.2 I.I} 2514.5] 7 1023.3- 7 2.0'+0.9382| 0.5271! 0.1407 
56 B. Capricorni 6.3 1.0| 24 5.8 13 54.2 - 3 37.8|+0.1780| 0.5252) 0.1478 
86 B. Capricorni 6.2 0.5, 24 68 20 9.0-+ 2 25.1/+1.1577| 0.§219| 0.1597 
Xx Capricorni §.3 —0.7|-21 32.9] 8 350.4+ 9 §2.1/-0.3968] 0.5180)+0.1733 
27 Capricorni 6.1 0.9] 20 54.6 4 20.01+10 20.8|-1.0151| 0. 5178] 0.1742 
? Capricorni 5.3 0.6] 21 1.1 7 22.0|-10 42.8|-0.3604| 0.5163] 0.1794 
33 Capricorni 5.3 -—0.2| 21 13.6 II 38.4/— 6 34.3/+0.6519| 0.5142! 0.1862 
35 Capricorni 6.0 40.1] 21 34.7 13 1%.6\- § 3.9,+1.3311| 0.5134] 0.1887 
128 B. Capricorni 6.5 —0.§|-I9 31.9 14 36.2,- 3 41.9|-0.6574] 0.5127/+0.1g10 
37 Capricorni 5.7 0.0} 20 28.6 17 3.7\- 1 18.8/+0.8588) 0.5116) 0.1948 
€ Capricorni 4.7 -O.1} 19 51.7 12.0\— 0 12.6|+0.4023] 0.5110} 0.1967 
K Capricorni 4.8 0.0] 19 16.1 ZI 3.0/+ 2 33.3/+0.3148] 0.5098| 0.2007 
143 B. Capricorni 6.1 +0.3| 20 1.4 ZI 20.1:+ 2 49.9|+1.2045] 0.5 0.2012 
152 B. Capricorni 6.5 —0.4,-17 15.44 8 057.6,+ 6 21.0\-1.1028] 0.5081/+0.2063 
154 B. Capricorni 6.1 +0.3} Ig 2.0 I 4I.9+ 7 4.0/+1.0053] 0.5078] 0.2073 
161 B. Capricorni 6.4 0.4 18 19.6 7 8.gi-11 38.7/+1.3782| 0.5056} 0.2148 
29 Aquarii (mean) | 6.5 +0.1! 17 23.3 7 17.4|-11 30.4|+0.3783] 0.5055| 0.2151 
50 Aquarii 5.9 -0.2, 13 58.5 18 52.0— 0 16.0|-0.7898] 0.5017| 0.2293 
182 B. Aquarii 6.2 -0.1/-13 22.0 21 49.0'+ 2 35.9|-0.7743] 0.5010) 0.2325 
56 Aquarii 6.1 +0.5| I5 2.2 21 57.1\+ 2 43.7|+1.081g| 0.5009) 0.2326 
70 Aquarii 6.1 —O0.2} Ir 1.25130 7 41.2/-11 48.9|-0.9852/ 0.4987, 0.2426 
74 Aquarii 5.8 +0.4| I2 5.1 10 20.7/— 9 14.0|+0.8218] 0.4983] 0.2449 
pi Aquarii 4.5 0.5| 9 34.0 22 23.8'+ 2 28.7/+1.1003] 0.4972) 0.2547 
x Aquarii 5.3 |+0.21} +0.1/—- 812.4 22 56.3/+ 3 0.3}-0.2341/ 0.4971/+0.2552 
20 Piscium §.6 |+0.01| -0.4| 315.19 11 15 42.0\— 4 42.4|-1.1976] 0.4979} 0.2650 
24 Piscium 6.1 |-0.02} -o.1/ 3 38.7 18 22.7|- 2 6.3/-0.0625| 0.4982' 0.2666 
27 Piscium 5.1 +0.4| 4 2.6 0.4988; 0.2676 
29 Piscium 5.1 *o-4 3 31.0 23 9.1\+ 2 32.0+1.0772| 0.4992) 0.2681 
80 B. Piscium 6.3 -0.2\- 059.5] 12 053.0/1+ 4 22.9) 1.1558 0.4996, ‘0.2687 
4 Ceti 6.3 +0.5} 3 2.3 2 18.7|+ 5 36.3/+1.4129) 0.4999] 0.2691 
5 Ceti 6.3 +0.5'— 2 56.2 2 33.7|+ § 50.8 +13.3721| 0.5000) 0.2692 
44 Piscium 6.0 —O.1\+ 127.1 II 41.3|— 9 17.3 -0.8312| 0.5028! 0.2710 
147 B. Piscium 5.9 -0.4] 449.7 23 39.3/+ 2 19.8 -1.1447 0.5078] 0.2712 
155 B. Piscium 6.5 |-0.28) +0.6'+ 254.5] 183 1 12.7/+ 3 50.4)+1.3017] 0.5086/+0.2710 
171 B. Piscium 6.3 | 0. 0.2; 6 0.5 § 34.8i+ 8 4.7/-0.7777| 0.5107, 0.2705 
73 Piscium 6.2| 0. 0.6, § 11.1 8 9.61+10 34.9 +0.7845] 0.5122) 0.2698 
e Piscium 5.6| 0. 0.6) 511.1 9 §6.8/-11 41.1/+1.2656) 0.5133! 0.2691 
¢ Piscium 5.6| 0. 0.5] 7 6.6 12 37.6/- 9 5.1,-0.0311| 0.5150) 0.2680 
88 Piscium 6.2 |-0.40) +0.6!+ 6 31.8 13 7.7\- 8 3§.9/+0.7104| 0.5153/+0.2678 
NEW | MOON. 
406 B. Tauri 5.6 |-0.44] +9.01427 56.71 18 8 39.114 6 399.140.1818 OHA]OROOMIBLS8c 9D 
. 136 Tauri 4-6] 0.43} 9.0] 27 35.7 9 30-7\+ 7 2B.9+0.9632 0.607) OOUABHSSIYE 
« »~— 
y 154 B. Aurige 6.4 |-0.43] +9.3/+28 55.9] - 10. 39.8\4 8 34.60.7340 0.97 ARO. 93H 
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JUNE. 
JULY 
40. B. Capricorni 6.2 1+2.941+ 3.6|-25 14.4] 1 040.7410 50.6 +1.2843, 0.528640.1440 1651446 
56 B. Capricorni -3| 2.91] 4.3] 24 5-7 4 124!- 944-4 40.5317) 0.5266, 0.1509 f+ 58|-15 


5.3 /+2.74|+ 6.ol-21 32.8] 18 13.4+ 3 50.3 0.0080, 0.51831+0.1758 be 311-44 
2054.5] 18 43.3/+ 4 19.3-0.6285| 0.5180] 0.1767] o}-88 
21 09] — 21 46.64 717.040.0379] 0.5162| 0.1817 f+34|-42 





2113.5] 2 2 §.4|+17 28.0+1.0677| 0.5137| 0.1885 [+691+18 
19318 .0|- 9 37.8,-0.2431| 0.5121] 0.1930 f+22|-58 
37 Capricorni 5.7 |+2.62|+ 7.8|-20 28.5 2896) 0.5107]+0.1966}+701+40 
@ — Capricorni 1951.5 8 43.1/- 6 6.2)+0.8329| 0.5100] 0.1983 4-704 2 





« — Capricorni 
152 B, Capricorni 
29 Aquarii (mean) 
39 = Aquarii 


1915.9] 11 36.1|- 3 18.3 +0.7516\0.40984, cami) 
1715.2] 15 33-7\+ 0 32.4-0 S680 0.40Hq, 92D) 
17 23.2 21 59.2\+ 6 46.6 c08aRa\ 0.9032 OBST TDE 

1437-5) 3 319.0811 s1aeos® 2.500} 20:229 

Reh tat 
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AUGUST. 
‘Tus Star's AD 
|Red’ns from! 
|Apparent| 
Name Mag|_98 ("Boston | eahlngton 
Bea | a8 
Tauri 6.5 |+1.42)+10.6)424 15.4 
Tauri 4-3| 1-42] 10.8) 23 40.7 
Tauri 3.0| 1.41| 10.8) 23 50.2, 
B. Tauri 5.5| 1.40] 11.0] 23 9.3 
Tauri 3:7| 1.40 10.8] 23 47.3 
Tauri 5.2 |+1.40|+10.7}+23 52.3 
Tauri 6.0| 1.37] 11.0] 22 55.4 
B. Tauri 6.5| 1.36 12.0] 22 57.4 
Tauri 5.6| 1.34| rag 2352.0 
Tauri 5.3| 1-29} 9.9] 25 25.5 
B. Aurige 6.0 |+1.201+ 8.8|+27 45.2 
B. Aurige 6.5| 1.16] 8.7| 27 34.6| 
B. Aurige 6.0! 1.14] 8.6| 2755.4 
B. Tauri 6.4| 1.10] 8.4| 27 52.3 
Aurigz 6.4| 10] 8.1] 28 51.4 
Tauri 1.8 |+1.09}+ 8.0]+28 32.2 
B. Aurige 6.5] 1.06] 8.2| 27 36.5 
B. Auriga 5.7| 1.05} 8.4) 26 52.3 
B. Auriga: 5.9| 1.06] 7.8] 29 10.0 
B. Tauri 5.6| r.01] 7.9] 27 56.7 
Tauri 46 |+1.01|+ 8.0427 35.7 
B. Aurigz 6.4| 1.01] 7.6] 28 55.9 
B. Tauri 6.1| 0.98) 7.8| 27 34.2 
B. Aurige 6.3| 0.98! 7.2| 29 31.3 
Aurige 4-4| 0.96] 6.9] 29 32.0) 
B. Aurige 6.3 |+0.94|+ 7.0|+29 35.0] 
Aurige 5.1] 0.90] 7.1] 28 5.6 
Aurige 5.6| 0.90] 6.8] 29 3.7 
Auri 5.8| 0.89] 6.9] 28 20.6 
Geminoram 5.5| 0.88} 6.6] 29 3.8 
Geminorum 5.6 |+0.82'+ 6.5/+27 0.2 
Geminorum 5.9| 0.82] 6.2| 28 3.2 
B. Geminorum 6.5| 0.81] 6.3| 26 51.0 
Geminorum 5.7| 0.80} 6.1| 27 48.6 
Geminorum 3.9| 0.79] 6.0) 27 58.5 
Geminorum 5.0 |+0.79|+ 5.91428 18.1 
Geminorum 5.0] 0.79, 5.9] 28 6.0 
Geminorum 4-3| 0.7814 5.9/+27 5.6 
NEW 
Virginis 3.8 |+0.72|- 3.8\+ 215.6] 14 12 16.2 
B. ‘Virginis 65] 0.71] 42+ 1 1.0 16 12.9) 
Virgi 5.9| 0.77] 5.3/- 018.0] 15 
Virginis 40] 0.77) 5.3) 0108 
B. Virginis 6.3| 0.84) 7.7) 549.3 
Virginis 5.6 |+0.91|- 9.1|- 8 30.9] 16 
Virginis 3.2] 0.98] 10.2| 10 42.3 
Virginis 5.4| 1.03] 10.2] 9 42.9 
Virgini 5.6| 1.09) 11.1] 1159.3, . 
B. Virginis 6.4] 1.18] 12.3] 14 33.1] 17, 4 13.2, 
H. Virginis 5-1 |+1.22|-12.8|-15 53.4 715. 
G. Libre 5.8| 1.66] 15.2| 22 4.7) 18 14 4.0! 
B. Libre 6.0| 1.83] 15.4] 2251.3 23 55.1| 
B, Libre 6.2| 1.84) 15.3) 2252.0] 19 037.9) 
Libre 5.0] 1.85, 15.5] 23 32.2 126 
Scorpii 4-6 |+1.961-15.8)-25 4.2. 7 56 
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Scorpii 
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Scorpii 
Scorpii 
Scorpii 
. Ophiuchi 
Ophiuchi 
Ophi. (7st star) 
Ophiuchi 
Ophiuchi 
Sagittarii (var.) 
. Sagittarii 
Scorpli 
Sagittarii (var. ) 
. Sagittarii 
C.D.-28° 14268 
Sagittarii 
Sagittarii 
. Sagittarii 
Sagittarii 
. Sagittaril 
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COW 0 


. Sagittarii 

. Sagittarii 
Sagittaril 
Sagittarit 

. Capricorni 


ww 


. Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 


B. Capricorni 
Capricorni 
Capricorni 

B. Capricorni 
Aquarit (ea7) 
Aquarii 
Aquarii 
Aquaril 

B. Aquarii 
Aquarii 
Aquarii 
Aquarii 

B. Aquarii 

B. Aquarii 
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At Conjuncrion 1x R.A. 


5.4 |+1.96|-15.5|-24 16.67 19 7 14.1/+ I 17.3/+0.4434| 0.5399|-0.1550 


5-3 7 1§.6\+ 1 18.8\-0.1569] 0.5399] 0.1550 
5.9 7 34-2\+ I 36.7|+1.1568] 0.5400] 0.1543 
5.4 9 212+ 3 20.1/+0.4498] 0.5406) 0.1504 
4-9 II 29.7\+ 5 24.2/+1.2559| 0.5413) 0.1456 














6.4 II 46.0/+ 5 39.9|-0.0075] 0.5414/~0.1450 

6.2 13 33-4|+ 7 23.7|-0.5407| 0.5418! 0.1410 

6.3 16 12.6 

6.0 . 

3.1 

1.2 23 11.3|— 7 18.2!+0.3797| 0.5446-0.1187 

4-8 | 2. . 23 34.1/- 6 56.2|-1.0902 0.5447| 0.1178 

6.2| 2. . 1720 0 4.1)}- 627.240.3948] 0.5448] 0.1166 -2 
6.4 5 47-9\- ° 55.31+0.7929 0.5463] 0.1027 3+ I 
6.2 15 48.9|+ 8 44.7|-1.0900) 0.5482] 0.0779 }-40-99 
6.1 18 14.0/+II 4.7/+0.1033] 0.5486|/-0.0718 26)-38 
5-4 19 34.1|-11 38.0-1.2789] 0.5487| 0.0684 -61'-90 
5.4 23 2.6/- 8 16.8/+0.2297| 0.5492| 0.0595 [4-32 -31 
6.3 7 48.9|+ © 1x.0|-0.4304] 0.5498] 0.0369} 5|-73 
4-4 9 41.4/+ I 59.5|-0.5441] 0.5498) 0.0320 F-11-83 
5.7 |+2.92/-11.1 . 13 42.1}+ 5 51.8\-0.3738| 0.5498|-0.0216 | 3-68 





14 33.0+ 6 40.9'+0.3769)] 0.5498] 0.0194 





4-4 3.01] II.0) 29 35 3 17 20.1|/+ 9 22.1 +1.2522) 0.5496] O.Or2I +49 
4.7| 3.00! 10.4] 28 28.2 18 42.3 +10 41.4'+0.0081 0.5495 0.0085 15 -44 
6.4: 3.04. 10.3 28 55.4 20 24.5:-I1 39.9 +0.4969) 0.5493; -0.0041 


6.3 +3.06 - 9.9 -28 19.2 

6.0) 3.07} 9.8} 2841.1 

6.1 3.09) 9.4 28 28.4 

5; 3-32} 5.7 27 48.1 
| 3-35] 5-7} 28 46.5 
+3.41\- 4.0 
| 342) 3-3! 

3.50| 0.7; 26 32.0 

| 


| 
22 48.5,- 9 21.1'-0.1708 0.§492'+0.0021 
22 48.7.~ Y 20.9;+0.2315 0.5492 0.0021 1:26 -31 

22 050.7 - 7 23.2 +0.0078/ 0.5489; 0.0074 15 -44 
20 52.7/+11 57.1 -0.0742 0.5445) 0.058215 -49 
2I 7.0-11 49-0+1.0176 0.5444 0.0588 b-61 +18 

23° 449.1;- 4 22.8 +0.7272) 0.5418 +0.0776 +62 2 
7 16.|- 2 0.1'-0.0399 0.5410} 0.0834 20-4] 
Ig 15.6'+ 9 34-7/+0.4233 0.5358] 0.1109 
20 43.4:+10 59.5:+0.4777! 0.5352] O.LI41 


24 1250.4/+ 2 35.2)+1.2082 0.5272) 0.1478 [+65 +42 


16 22.5+ 6 0.6 +0.5295 0.5254 +0.1 546 [+58 -15 


-28 2.3 
27 10.0 





3.50- 0.4] 26 26.1 
' 3.56+ 3.0) 25 14.5 


2 

9 

7 

8 

9 

2 

3 +3.50+ 4.224 5-7 
3 
I 
3 
3 
5 
7 
8 








3-51 7.0) 21 32.7 25 6 24.8/- 4 23.3 +0.0492 0.5180) 0.1799 35 -42 
3.50 7.1] 20 54.5 6 54.7|- 3 54.4 -0.5690| 0.5178] 0.1808 f+ 4-82 
50 77, 21 09 9 58 1/- 9 56.6/+0.1103 0.5162! 0.1858 ]+ 39 -38 


14 16.9+ 3 14.4 +1.1581) 0.5140) 0.1927 J+ 69 +25 
17 16.4'+ 6 8.5'-0.1398) 0.5124|+0.1972 9+27 —§2 
20 54.4 + 940.040.9511 0.5106) 0.2026 f-70+ 9 
23 47.2) II 32.3 +0.8822' 0.5093! 0.2066 ]+71+ 4 
26 344.6l- 7 41.9-0.5209 0.5073| 0.2120]. 
10 9.5- 1 29.2, +1.0129: 0.5044) 0.2203 +73 +12 
15 28.7+ 3 41.8 -0.8569 0.5021/+0.22669- 6/-go 


| 


3 

3 

3 | 

3.52 e4 21 13.4 
+3.48 + 9.2,-19 31.8 
3-49 9.8) 19 51.5 
8: 3.48 10.4] 19 15.9 
6.§ 3.42 I1.2| 1715.2 


6.5 3-43 12.2) 17 23.1 


6.2 +3.36+13.2:-14 37.4 
6.1! 3.34 13.7] 1344.5 

















1g OO+ 7 7.1 1.0282, 0.5006] 0.2304 I-16 -go 
5.9 3-34 14.2) 13 58.3 2155.1 + 9 57.2 -0.0966; 0.4990] 0.2335 f+ 34'-49 
6.2 3-32| 14.6] 13 21.7) 27 055.4,-I1 7.5 -0.0646; 0.4984] 0.2366 fh 37-48 


6.1 3.26 15.9 II 1.0 10 59.9- 1 19.9 -0.2256) 0.4951) 0.2456 fk 30 -57 


20 10.2 + 7 35 2 -1.0836; 0.4927|+0.2524 |-17 -90 

28 2390-10 6.7 +0.6072; 0.4914] 0.2564 1+ 78)-13 
447.4- 8 1.8-0.8416) 0.4911! 0.2576 

9 42.3-- 3 14.9—-1.0806] 0.4905] 0.2601 
10 49.0— 2 19.0 -1.27820.4903) 0.2606 
19 58.9+ 6 44.9-0.3160\ 0.489] \s0 28a 


5-4 +3.18 417.0\- 8 9.8 
5-3| 3-17 17.7) 812.1 
6.3 3.12) 17.8 623.0 
6.4] 3.10, 181 § 04 
6.5| 3.09 18.2 4338 
5.6 |+3.04:+19.0.-— 3 14.7 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
SEPTEMBER. 
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OCCULTATIONS, 1912. 
FOR THE PREDICTION OF 


NOVEMBER. 








v Cancri 
& — Caneri 
79 Cancri 
90 Ht Cancri 
57 B. Leonis 
107 B. Leonis 
a Leonis 
37 Leonis 
42 Leonis 
i Leonis 
x _ Leonis 
308 B, Leonis 
o Leoni: 
B irginis 
27 B. Virginis 
13. Virginis 
9 _ Virginis 
319 B. Virginis 
&  Virginis 





61| 2224.0] 15 24.5- 254.8 
2.664 6.1} 2221.2] 15 49.4- 230.8 
26a] 6.2 21387] 17 nah 1 108| 


Fea 4012423.0) 1 025.54 640.2 
2 


2.38] 7.6 1916.0] @ 6276l+x1 35.5 





an 
2.09 86 1525.0] 23 s.4/+ 338.5 
1.88] 87] 1x os) 8 x1 42. 
ler.74}- 8.6+ 748.6] 19 5.8\- 1 1.3 
x7a] 9.3) 8324) 2319.8) 3 4.4] 


7.9| 14 99] 2046.04 123.8) 


152] 9.4] 215.5] 16 507/- 358.3 
144 921 ro] 2055.2|- 0 17] 





135] 9.8] 0108 
x2a] 97] 5494) _ 2024.3/- 117.1 
ex.16- 9.91 831.0] 6 631.41+ 8 30.7 


NEW|MOON. 
[Bph 22} 











l+2.20- 7.8416 11.0 15 49-5|- 3 22.4|-0.0549| 
| 83] 17 11.4] 16 32.91 2 40.6-1.2486) 


|-o.2484| 
o.9420| 
Lo.9758| 
[-2-5358) 
10.9738! 


|+0.729| 
\-1-0774| 


-5|+0.7049] 


ler.3452 
|-o.5588| 


1.65| 8.9] 630.0] 4 242.91+ 6 21.0/40.5596| 


+0.8886| 
|+0.9880| 


+x.36- 98|- 018.0] 5 6248+ 9 9.91-0.3825 
7 Lolt 9 45.01-0.6772! 





\+1.2717| 





0.5739/-0.1623 
0.5633) 0.1977 
0.5630| 0.1986 
0.5620] 

0.5527| 

0,5466)-0.2424 
0.5461| 0.2435, 
0.5436] 0.2496 
0.5421| 0.2525 
0.5354] 0.2669 
0.5322)-0.2734 
0.5306| 0.2765, 
0.5294] 0.2787 
0.5258) 0.2845, 
0.5252| 0.2853 
0.5245|-0.2856 
0.5244] 0.2854 
0.5251| 0.2819 





pene 5267|-0.2764 
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602 OCCULTATIONS, 1912. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
DECEMBER. 
x _ Leonis 4-7 *2-59\-14.2/+ 7 48.5[ 1 04a4le 6.22.7'41.1444 0.5290|-0.2713 
308 B. Leonis 38| 257| 150 8323 59.2\+10 31.2'-0.7654| 0.527 
a Leonis 41| 2.49) 14.5| 630.5 24.710 9.8:+0.3596| 0.5255) 0.2760 
AB Virginis 38) 2.33] 14.8) 215.4] 22.45.1|+ 3 43.3'+0.7016|0.5208| 0.2808 
27 B. Virginis 6.5 +2.2a[-r4.44 1 1.0] @ 253.81 7 44.4 40.8059) 0.5200)-0.2814) 
3 Virginis 5.9! 2.12] 14.8|- 018.1 12 34.1|- 6 53.3'-0.5651| 0.5187] 0.2812, 
7 Virginis 40) 2.11] 14.9 109} — 13 11.0|- 617.5|-0.8615|0.5187| 0.2811 
319 B. 63! 1.95 14.1] 549.4] 8 251.01+ 6 57.1}+1.1228] 0.5188 0.2771 
& 5.6| 1.85| 13.9) 831.0] 1311.4 7 1.81+1.0675| 0.5203] 0.2713, 
a Virginis 12 lersbaads0 424) ar a0ql+ 0 s2.gl+1.2484] 0 522a\-0.2652 
A Virginis 1.76| 14.0] 942.9] 4 1 B.1|+ 4 32.5|-0.8784) 0.5233| 0.2618 
86 Virgins 5.6! 1.72] 13.6] 11 59.4 7 24.2)+20 36.7|-0.1408] 0.5254| 0.2556 
621 B. 64) 1.66] 13.31 1433.2] 16 15.8|- 4 48.0]+0.3069| 0.5289| 0.2454 
40 H. Virginis 5-1! 1.64] 13.1! 15 53-4 19 17.3'- 1 53.0 40.9664) 0.5302) 0.2414 
47 G. Libre 6.1'41.56(-12.4-21 41.6] 5 21 1.0 1 0.41+1.3457'0.5428| 
NEW) MOON. ! 
+ _ Sagittarii 3.5 +2.00- 651-27 48.1] 10 4 22.7/+ 2 38.1'+0.0631, 0.5538 
183 B. Sagittarii 62 2.02) 6.4| 28 46.5 4 36.6+ 2 $1.6'41.1410 0.5537] 
234 B. Sagittar 5.9 #2.07|- 5.4-28 2.3 12 6.2/+10 §.3+0.8795 0.5496) 
248 B. 3.7, 2.08) 5.0! 2710.0] _ 14 30.3)-11 35.0 +0.1295, 0.5483! 
o 48) 2.17) 3.4) 2632.1] 11 2 14.2- 015.740.6254: 0.5410 
A 49, 2:17- 35, 26261 340. .6 40.6839, 0.5399 
56 B. Capricorni 6.3, 2.33; 0.0) 24 5.8 23 6. 840.) 7964: 0. 5264! 
17 Capricorni 5.8 [+2.28'+ 05/21 50.1) 12 2 3.2- 113.5'-1. 2295| 0.5242 
Xx Capricorni 3) 2.36] 1.9] 21328] 13. 6.5|+ 9 29.2/40.35901 0.5165 
27 Capricorni 61) 2.37] 2.1, 20546] 13 36.4|+ 9 58.1)-0.2557, 0.5162 
9 Capricorni 5-3, 2.39) 2.7! 21 10 16 40.2|-11 3.7 +0. 4293) 0.5143] 
128 B. Capricorni 65 2.42] 3.9) 1931.9] 18 0 0.6 3 56.4'+0.1989' 0.5099 
© Capricorni 47 +2.46(¢ 4.2|-19 51.6 3 40.1|- 0.23.4l¢1.2974 0.5070) 
x Capricorni 48. 2.48) 4.8) 19 16.0 6 34.qlt 225.8 41.2358 0.5053] 
é Capricorni 3.0 2.46] 5.6, 1631.5 8 .53.5}+ 4 40.9-1.3186, 0.5038| 
152 B. Capricorni 65 247] 5.8| 1715.3] 1034.0, 6 18.41-0.1572 0.5028 
39 Aquarii G2 252) Bo, 1437.5] 22208! 6 9.1/-0.4700 0.4965 
45° Aquarii 6.1 42.54 88-13 44.6] 14 2 x.1|- 2 40.9-0.6352; 0.4948] 
50 Aquarii 5.9, 2.57] 9.0! 13 58.4 458.9} 0 11.9/40.3026' 0.4935 
182 B. Aquarii 6.2, 2.60) 9.6, 13218 8 2.04 3 9.9.+0.3396, 0.4922| 
70 Aquarii 6.1: 2.64] 11.4 11 1.0] 18 16.610 52.3'+0.19791 0.4886) 
A Aquarii 54, 268 133, 8 99]15 336.5 1476-06596 o.4861 
9° — Aquarii 44 °42.70)+14.1'~ 6 31.2 8 46.71+ 3 14.2.-1.1765 0.4852] 
x Aquarii 53 273/138, 8122] — 1012.0+ 4 37.3'+1.0397] 0.4850 
317 B. Aquarii 63 2.72] 14.6, 623.1] 122.014 6 44.3 -0.4121| 0.4846 
337 B. Aquarii 64 276, 15.41 § 5] 17 22.4/411 36.20.6503 0.4842 
342 B. Aquarii 65 27, 156 4338] 18 30.1)-11 18.0-0.8484' 0.4841 
20 —-Piscium 5.6 +2.84l417.0- 314.8116 3 48.4- 214.640.1152] 0.4841 
{Eph 3) 
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OCCULTATIONS, 1912. 605 


OCCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 1912. 














IMMERSION. EMERSION. 
Tas Srar’s Dura- 
— tation. 
idereal| M -f Sidereal | M North 
Name. Mag. time, Time. point tex, “Time. Time. Point. 

hmi/jh m ° ° hmi|{h m ° h m 

Jan. 2 [112 B. Aurige 5.7 | 10 2/15 16| 136 | 777 10 45 | 15 5§8| 229 O 42 
4 4 Cancri 6.2 | 12 40/17 45| 84 | 261 13 29 | 18 34| 315 O 49 

6 | 107 B. Leonis 6.3 | 12 58 |} 17 55} 106 | 54] 13 58 | 18 56] 320 | a | 

22 | 74 Aquarii 5.8 | 0 20| 417] 80]/ 587 1: 28 | § 24| 203 I 7 

25 | 88 Piscium 6.27 5 8! 8 52} 84] 35] 6 9] 9 53] 218 I I 

26] 26 B. Arietis 6.0 | 2 39 | 6 20| 83 | 63] 3 51 | 7 31] 208 I 11 

27 | « Arietis 5.2 119 | 4 55| 80 {1179 2 32}; 6 8] a12 1 13 

27 1 45 Arietis 6.01 5 47| 9 23| 87 | 34f 6 55 [10 31] 230 1 8 

28 | 33 Tauri 604 8 7/11 39] 84] 26] 9 10 | 12 42] 255 I 3 

28 | 161 B. Tauri 6.5 | 9 52 |13 23] 110 | 56] 10 39 | 14 10] 234 O 47 

30 | 136 Tauri 4.6 | 1: 52 | 5 16] 59 ]122% 2 54]| 6 19] 275 I 3 

30 1415 B. Tauri 6.1 5 44| 9 81] 135 |147] 6 37 |10 1] 219 O 53 

31 | 134 B. Geminorum | 6.5 9 42 |13 2] 156 | 97] 10 26 |13 45] 235 O 43 

Feb. 4 [308 B. Leonis 5.8 5 49 | 8 54| 141 (1931 6 44] 9 48| 272 O 54 
5 | 13 Virginis 5-9 | 14 51/17 50] 89 | 50] 15 46/18 45] 342 oO 55 

10 6 Scorpii - 3-1 PF Il 55 114 35] 130 |1749 13 2 ]15 42] 281 I 7 

12 C.D.-28°,14268) 6.4 | 14 26 |16 58| 118 | 158] 15 42 | 18 13] 264 115 

26 | 107 B. Aurige 6.5 641 | 8 19] 83} 349 8 O]| 9 37] 273 1 18 

27 | 49 Aurige 5.1 320] 4 55| §8|121f 4 26| 6 1] 290 1 6 

28 4 Cancri 6.2 113 32/15 1] 941 389 14 22 | 15 50] 305 Oo 49 

Mar. 8] 50 B. Scorpii 6.4 114 37 115 30] 44] 629315 4/15 57 9 O 27 
13 | 40 B. Capricorni f 6.2 115 53 |16 27| 88 (135117 9117 43) 254 1 16 

22} + Arietis 5.1 | 8 57 | 8 56] 27 1333] 9 35 | 9 34| 307 oO 38 

27 | 28 Caneri 6.1 7 4| © 44] 116/162] 8 25) 8 5] 283 I 21 

27 | wv Cancri 5:7 | 8 46] 8 25| 79 | 637 9 48 | 9 28| 331 I 3 

Apr. 4 1169 B. Libre 6.0113 Oj}12 7] 106 |1377 14 16 | 13 24] 315 117 
4 1177 B. Libre 6.2 1 14 13 ]13 20] 521] 691 14 44 [13 52 7 O 32 

4] 42 Libre 5.0 | 15 43 |14 50] 196 | 194] 16 11/15 8{ 220 o 18 

5 @ Scorpii I.2 | 12 15 | 11 19] 150 | 194] 13 I1 | 12 14] 260 O 55 

5 | 116 B. Scorpii 6.2 | 13 11 [12 14] 128 | 1659 14 25 | 13 28| 282 I 14 

11 [154 B. Capricornif| 6.1 | 16 45 [15 24] 60/1101 17 56/116 35| 262 I Ir 

19 | 36 Tauri t |] 5.6 | rr 22 | 9 30] 10 | 323] 11 37 | 9 46! 335 o 16 

22 134 B. Geminorum | 6.5 | 12 45 |10 42| 175 |1197 13 4. [11 1| 216 oO 19 

23 Cancri 59 113 6/10 58|] 153 | 941 13 49 | 11 42] 253 O 44 

May 2] 50B.Scorpii ft] 64 [ 10 56 | 8 14] 115 | 164] 11 59 | 9 17| 298 I 3 
4 | 210 B. Scorpii 5.8 113 43 | 10 §52| 58 | 1029 14 34 [11 44] 329 O 52 

8 | 37 Capricorni 5-7 118 50 |15 42| 43 | 75] 20 11 |17 3] 267 I 21 

20 | o Cancri 5-9 113 14 | 9 21] 35 |3381 13 28 | 9 35 5 O 14 

20 4 Cancri 6.2 1 13 23 | 9 29| ror | 44114 15 |10 21] 299 O 52 

23 £ Leonis 5.3 | 11 52 | 7 47] 154 |128} 13, 0 | 8 54| 284 I 7 

29 | 31 B. Scorpii 5-4 117 40 |13 10| 111 | 889 19 2 114 33] 281 I 23 
June 25 [| 42 Libre $] 5.0 § 20 11 113 55] 156 | 110] 20 50 | 14 34| 226 O 39 
26 @ Scorpii 1.2 $17 28 |x1r 8] 7o| 569 18 42 | 12 22] 316 I 14 

26 | 116 B. Scorpii 6.2 | 18 48 |12 28] 72 | 44] 20 1 /13 41] 303 I 13 

28 | C.D.-28°,14268 T| 6.4113 9 | 6 42| 117 | 1671 14 15 | 7 48| 266 1 6 
July 2 « Capricorni  f| 4.8 | 16 37 | 9 54| 24] 731.17 24 | 10 40! 302 o 46 
9 6 Arietis 4.5 | 20 20/13 g| 81 |131§ 21 10 | 13 59| 229 Oo 50 
16 | 37 Leonis $1 5.5 | 16 31 | 8 53} 93 | 42117 16 | g 328\ 329 2 85 
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OCCULTATIONS, 1912. 


OCCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 10912. 


THE STar’s 


Name. 


27 B.Virginis 
oo Sagittarii 
A. Sagittarii 


Piscium 


12 H’. Arietis 


136 Tauri 
40 H. Virginis 


3 Scorpii 


29 Aquarii (mean) 


49 Aurigae 
54 Auri 

¢ Arietis 
36 Tauri 

X Tauri 


354 B. Tauri 


A Cancri 
28 Cancri 
v’ Cancri 


48 B. Scorpii 


¢ Piscium 


12 H’. Arietis 


19 Arietis 
40 Arietis 


104 B. Tauri 
406 B. Tauri 


a Cancri 
4 Cancri 


107 B. Leonis 
@ Capricorni 
171 B. Piscium 


t Arietis 


104 B. Tauri 
107 B. Aurigae 
406 B. Tauri 


49 Aurigae 


c Geminorum 


@ Cancri 
4 Cancri 


A. Sagittarii 
182 B. Aquarii 


19 Arietis 
Arietis 


415 B. Tauri 
47 Geminorum 
134 B. Geminorum 


A Caneri 
6 Leonis 
g& Virginis 


t 


t 
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IMMERSION. 


Washington. Ans gle 


Sidereal | Mean | North] Ver- 


Time. 


h 
16 
22 
23 
20 
21 


22 
18 
17 
18 


m 
4 
14 
50 
39 
53 


51 

3 
56 
51 
18 


19 
40 
47 
28 


7 


12 
16 
55 
40 
57 


45 
19 | 
39 | 
17 
50 


37 
58 
52 
34 
39 


37 
12 


22 


5 
41 
52 | 

8 
31 


5 
42 

58 | 
21 | 
50 | 


| 
» 
| 
| 
| 


59 
5 
54 | 

















Time. | Point. 
h m ° 
8 18] 203 
13 5!) 25 
15 27) 74 
Ir 50| 13 
12 59| 36 
13 41| 92 
8 19] 154 
8 4) 149 
8 31| 67 
13 18| 57 
15 I9| 14 
Ir 6; 28 
8 9 7 
17 49| 106 
16 24] 64 
12 18} 154 
15 21| 66 
17 oO] 40 
§ 12| 123 
6 45| 63 
7 29/ 81 
15 2| 78 
5 19} §2 
7 53] %.! 
8 18| 52 
9 57| 64 
10 17] 129 
14 3] 49 
9 54 3 
10 40| 45 
429) 54 
18 32, 80! 
10 18} 135 
17 52! 95 
7 59| 19 | 
| 
9 38) 149 | 
18 13! 38 
18 24) 100 , 
3.47! 45 | 
8 58; 60) 
9 12) 99 
14 44/ 125 
4 50; 123 
6 9g| 108 | 
8 37| 166 
7 42} 78 
12 36| 88 
18 16] 129 


tex. 


104 
31 


197 


34 
73 


205 
339 


73 
70 


1173 


158 
226 


131 
139 


132 





22 26 | 5 
3 36 |10 
4 7 |10 
Q 22,15 
23 35: 5 
I 10 6 
3 5| 8 
2 51] 8 
8 1/13 
14 13 [19 


226 
288 
240 
279 
254 


247 
253 
241 
236 
289 


333 
269 
242 


234 
279 


218 
316 
353 


259 
224 


208 
232 
256 
299 
285 


304 
239 
354 
296 
241 


256 
263 
198 
278 
328 


216 


306 
5| 267 
2 233 


197 
210 
218 
249 
194 


34| 296 
31} 337 
35 | 311 





9° 








| 247 
| 237 
; 183 


155 

158 
| 271 
"304 
1254 
| 
| 353 
loon 
294 


59 
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15 


o000™ 


52 
55 
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00 


Notr.—The angles of position are counted from the north point and vertex of the Moon’s limb toward the east. 


tIimmersion below the horizon of Washington. 
t Emmersion below the horizon of Washington. 
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ILLUMINATED DISK OF MERCURY, 1912. 607 


FOR WASHINGTON MEAN NOON, 





3 . . 5 +0.9 

June -. 4] 0.829 | 49 163 | 54.2 0.8 6 | 0.000 | 179 | 356 0.2 2.3 
9 | 0.926] 31 170 | 62.4 1.3 II | 0.035 | 158 | 206 8.6 2.1 

14 | 0.989 12 185 | 67.2 1.7 16 | 0.219 | 124 | 199 | 39.5 0.8 

19 | 0.993 10 | 335 | 65.1 1.7 21 | 0.429 | 98 | 196] 51.4] +0.2 

24} 0.941 | 28] 354] 57-5 | 1.3 26 | 0.595 | 79 | 193 | 47-8] -o.r 

29 | 0.863 44 1 | 48.9 | -o.8 31 | 0.710 | 65 | 189 | 40.7 | -0.2 

NOTATION. 


k=the ratio of the area of the illuminated portion of the apparent disk to the area of the entire 

apparent disk regarded as circular. 
i=the angle between the Sun and Earth, as seen from the planet. 

6=the angle which the line joining the cusps, or extremities of the illuminated portion, makes 
with the meridian. 

L=the brilliancy of the disk. The unit of LZ is the amount of light received by an eye from 
a circular disk with the same albedo as the planet, subtending an angular radius of 
one second of arc, situated at distance unity from the Sun, and illuminated by the 
latter as the mean disk of the planet is illuminated. 
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608 ILLUMINATED DISK OF VENUS, 1912. 


FOR WASHINGTON MEAN NOON. 




















16 | 0.877 | 41.1 [158.4 | 59.9 


{ ! 
! { 
[Stellar 
Date. k $ 0 L t (] L ma g. 
° ° ° ° 
Jan. 1 | 0.667 | 70.5 | 196.0 | 103.8 | —3. 1.0 | 242.6 | 46.9 | -3.5 
6 | 0.686 | 68.2 | 193.9 | 99.0] 3. 1.8 | 329.7 | 47.0 3-5 
11 | 0.704 | 66.0 | 191.6 | 94.6 | 3. 3-6 | 348.7 | 47.1 3-5 
16! 0.721 | 63.9 | 189.1 | 90.5 3. 5-5 |356.5 ; 47-2 3.5 
21 | 0.737 | 61.8 | 186.4 | 86.7 | 3. 7.4 1.5 | 47-4 | 3-4 
26 | 0.752 | 59.8 | 183.7 | 83.2 | -3. 9.4 5-3 | 47-6 | -3-4 
31 | 0.767 | 57.8 | 180.9 | 80.0 | 3. 11.4 8.4 | 47-9 3-4 
Feb. § | 0.781 | 55.8 |178.1 | 77.0 | 3. 13.3 | 11.1 | 48.2 3-4 
10 | 0.795 | 53-9 |175-1 | 74-2 3. 1§.2 | 13.3 | 48.6 3-4 
15 | 0.808 | 52.0 [172.3 | 71.7 | 3. 17.2 | 15.2 | 49.0 | 3.4 
20 | 0.820 | 50.2 | 169.6 | 69.3 | -3. 19.1 |] 16.8 “49.5 —3-4 
25 | 0.832 | 48.4 | 166.9 | 67.1 3. 21.0 | 18.0 | 50.0 3-4 
Mar 1 | 0.844 | 46.5 | 164. 65.1 | 3. 22.8 | 19.0| 50.5 | 3.3 
6 | 0.855 | 44.7 | 162.2 | 63.2 3. 24.7 | 19.8 | §1.1 3-3 
1r | 0.866 | 42.9 | 160.2 | 61.5 3. 26.§ | 20.4 | 51.8 3-3 
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—3. . 

21 | 0.887 | 39.4 | 156.8 | 58.4] 3. 30.2 | 20.4] 53.3 3-3 

26 | 0.896 | 37.6 | 155.4 | 57.1 3. 32.0 | 20.0] 54.2 3-3 

31 | 0.905 | 35-8 | 154.3 | 55-9 | 3. 33-8 | 19.4 | 55-2 3-3 

Apr. 5 | 0.914 | 34.1 | 153-5 | 54.7] 3. 35-6 | 18.6 | 56.2 3-3 
10 | 0.923 | 32.3 |153-0 | 53.6 | —3. 37-4 | 17-4 | 57-3 | —33 

1§ | 0.931 | 30.5 | 152.7 | 52.7 3- 39.1 | 16.0] 58.5 3-4 

20 | 0.939 | 28.7 [152.7 | 51.9 3. 40.9 | 14.4 | 59.8 3-4 

25 | 0.946 | 26.9 |153.0 | 51.1 3. 42.7 | 12.5 | 61.3 | 34 

30 | 0.953 | 25.1 153-5 | 50.4 3. 44.4 10.4 | 62.8 3.4 

May 51 9.959 | 23.3 154-4 | 49.8 | -3. 46.2 8.2 ' 64.5 -3-4 
10 | 0.965 | 21.5 155.5 | 49.2 3 48.0 §.8 ; 66.3 3-4 

15 | 0.971 | 19.6 156.9 | 48.7 3. 49-7 | 3-3 | 68.3 | 34 

20 | 0.977 | 17.6 158.6 48.3, 3. 51.5 0.7 | 70.5 3-4 

25 | 0.982 | 15.7 160.7: 47.9 3. 53-4 | 358.1 72.9 3-5 

30 | 0.986 , 13.9 163.2 | 47.6 -3 55-2 | 355.6 | 75-4 | —3.5 

June 4 | 0.989 | 12.1 166.0 | 47.4 3. 57.1 353-1 ; 78.2 3.5 
9 | 0.992 | 10.2 169.1 | 47.2 3 59.0 350.7 | 81.2 | 3.6 

14 | 0.995 8.3 172.9 | 47.0 3 61.0 | 348.5 84.4 3.6 

19 | 0.997 6.4 |177.6 | 46.9 | 3 63.0 | 346.4 | 87.9 3.6 

| I 
24 | 0.999! 4.5 [184.0 | 46.9 | -3.5 65.0 | 344.5 ! 91.7 | -3.6 
29 | 1.000 2.7 |196.0 | 46.9 | -3-5 67.1 ‘$342.8 ! 95.8 | 737 
$ ' | { 
NOTATION. 


k=the ratio of the area of the illuminated portion of the apparent disk to the area of the entire 

apparent disk regarded as circular. 
t=the angle between the Sun and Earth, as seen from the planet. 

§=the angle which the line joining the cusps, or extremities of the illuminated portion, makes 
with the meridian. 

L=the brilliancy of the disk. The unit of L is the amount of light received by an eye from 
a circular disk with the same albedo as the planet, subtending an angular radius oi 
one second of arc, situated at distance unity from the Sun, and illuminated by the 
latter as the mean disk of the planet is illuminated. 
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STELLAR MAGNITUDES OF SUPERIOR PLANETS, 1912. 609 


APPARENT DISK AND STELLAR MAGNITUDE OF MARS, 1912. 


Stellar Stellar 

k Mag.* k Mag.* 

January I 0.946 —0.7 July 29 0.973 + 2.0 
January 31 0.906 +0.1 August 28 0.987 2.0 
March 1 0.896 0.8 September 27 0.996 1.9 
March 31 0.904 1.3 October 27 0.999 1.7 
April 30 0.919 1.6 November 26 0.997 1.7 
May 30 0.938 1.8 December 26 0.992 +1.6 


June 29 0.956 +1.9 
Mars not being in opposition during the year 1912, the satellites will not be 
visible. 


STELLAR MAGNITUDES OF JUPITER AND SATURN,* 1912. 


Date. Jupiter. Saturn. Date. Jupiter. Saturn. Date. jupiter. | Saturn. 














Jan. 1/| —1.3 | +03 | May 10] —2.1 | +0.3 | Sept.17 | —1.6 | +02 


II 1.4 0.3 20 2.1 0.3 27 1.6 O.1 
21 1.4 0.4 30 2.1 0.4 | Oct. 7 1.5 | +o.1 
31 1.5 0.4 [| June 9 2.1 0.4 17 1.5 0.0 
Feb. 10 1.5 0.4 19 2.1 0.4 27 1.4 0.0 
20} —1.6 | +0.5 29 | —2.1 | +0.4 | Nov. 6] —1.4 | -—o.71 
Mar. I 1.7 0.5 | July 9 2.0 0.4 16 1.4 0.2 
II 1.7 0.5 19 2.0 0.4 26 1.4 0.2 
21 1.8 0.5 29 1.9 0.4 | Dec. 6 1.4 0.1 
31 1.9 0.5 | Aug. 8 1.9 0.4 16 1.4 | —O!1 
Apr. 10 | —1.9 | +04 18 | —1.8 | +03 26 | —1.4 0.0 
20 2.0 0.4 28 1.7 0.3 36 | —1.4 | +0o.1 


30 | —2.0 | +0.4 | Sept. 7] —1.7 | +02 


At opposition, the stellar magnitude of Uranus is 6.0, of Neptune 7.6. 
k=the ratio of the area of the illuminated portion of the apparent disk to 
the area of the entire apparent disk regarded as circular. 


* These values of the magnitudes of the planets have been computed from formule given in the Potsdam 


- Observations, vol. 8, page 366. 
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610 SATELLITES OF JUPITER, 1912. 
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APPARENT ORBITS OF THE SATELLITES OF JUPITER AT DATE OF OPPOS|. 
TION, JUNE 1, 1912, AS SEEN IN AN INVERTING TELESCOPE. 


(Zhe vertical scale is three times the horizontal one.) 


In the above diagram the central vertical ellipse represents the disk d 
Jupiter, elongated three times in the vertical direction, and the inner ellipse 
represents the orbit of Satellite V. The object of the figure is to facilitate the 
identification of satellites in cases where the diagrams of configurations do not 
suffice. For example, if two satellites are seen together, a reference to the above 
figure will show which is the inner and which the outer one of the pair. 

The ephemeris of the four outer satellites of Jupiter is given on pages 614- 
635, each month occupying two pages, which contain, respectively, the times of 
the phenomena and the diagrams of the configurations. The latter are given for 
each day, Jupiter being represented by a light disk, ©, in the center of the page, 
and the relative positions of the satellites at the Washington time stated above 
the diagrams being indicated by dots. The designation of each satellite is shown 
by a numeral placed to the right or left of the dot, according as the motion of the 
satellite at the instant in question 1s toward the east or toward the west, the 
motion being always toward the numeral. In constructing the diagrams the 
latitujes of the satellites are always considered zero, except where two or more 
of them chance to be at nearly the same distance from the planet, when they are 
placed one above the other, according to their apparent latitudes. If, at the 
epoch of any configuration, one or more satellites are projected on the disk of 
the planet, that phenomenon is indicated by a light disk, CO, at the left-hand side 
of the page; and if any satellites are invisible on account of being occulted behind 
the disk of the planet, or eclipsed by its shadow, that circumstance is indicated 
by a dark disk, @, at the right-hand side of the page. In both cases the annexed 
numerals serve to point out which satellites are thus rendered invisible. 

The differential coordinates of the sixth and seventh satellites will be found 
on page 613. 


MEAN SYNODIC PERIODS OF THE SATELLITES. 


d h m s d d h m ) d 
I. 1 18 28 35.945 = _ 1.769 860 48 V. O11 57 27.635 = 0.498 23652 
Il. 3 13 17 53-735 = 3.554094 16 VI. =266.00 
Ill. 7 3.59 35-854 == 7.166 387 20 VIL. = 260.06 


IV. 16 18 5 6.928 = 16.753 55241 
[Eph 12} 


SATELLITES OF JUPITER, 1912. 


SATELLITE V. 


611 


WASHINGTON MEAN TIME OF EVERY TWENTIETH GREATEST ELONGATION. 
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d h d b d h d h 
Mar. o 11.8 E. | May 29 15.7. E. Mar. o 17. W. | May 29 9.7 W. 
Io rr.0 E. | June 8 148 E. Io 169 W. | June 8 88 W. 
20 10.1 E. 18 13.9 E. 2o 16.1 W. 18 7.9 W. 
30 g92 E. 28 13.0 E. jo 15.2 W. 28 7.0 W. 
Apr. 9 83 E. | July 8 121 E. Apr. 9 14.3 W. | July 8 61 W. 
19 67.4:«C€E. 18 «11.2 E. Ig 13.4 W. 18 17.2 W. 
29 65 E. 28 103 E-. 29 12.4 W. 28 16.3 W. 
- May 9 17.5 E. | Aug. 7 94 E. May g 11.5 W. | Aug. 7 15.4 W. 
19 166 E. 17 86 E-. Ig 10.6 W. 17 146 W. 
WASHINGTON MEAN TIME OF SUPERIOR GEOCENTRIC CONJUNCTION. 
SATELLITE I. 
d h m d h m d h m d h m 
Jan. 2 5 55-3 | Mar. 23 16 9.5] June 13 o 26.7 | Sept. 2 Q 24.7 
4 O 25.3 25 10 37.2 14 18 52.8 4 3 53.6 
5 18 55.2 27 5 4.8 16 13 18.8 5 22 22.5 
7 I3 25.1 28 23 32.3 18 7 44.9 7 16 51.5 
9 7 55.0 30 17 59-7 20 2 I1.0 9 It 20.6 
II 224.9] Apr. 1 ¥2 27.1 21 20 37.2 II 5 49-7 
12 20 54.7 3 6 54.4 23 15 3.5 13 o 18.9 
14 I§ 24.5 5 I 21.6 25 9 29.8 14 18 48.1 
16 9 54.2 6 19 48.8 27 3 56.1 16 13 17.4 
18 4 24.0 8 14 15.9 28 22 22.5 18 7 46.7 
19 22 53-7 10 8 43.0 30 16 48.9 20 2 16.0 
21 17 23.4 12 3 100] July 2 II 15.3 21 20 45.4 
23 II 53.0 13 21 36.9 4 5 41.8 23 1§ 14.9 
25 6 22.5 15 16 3.7 6 o 8.4 25 9 44-4 
27 O 52.0 17 IO 30.4 7 18 35.2 27 4 13-9 
28 19 21.6 19 4 57-2 9 13 2.0 28 22 43.5 
30 13 51.0 20 23 23.8 II 7 28.8 30 17 13.1 
Feb. I 8 20.5 22 17 50.4 13 1 55.6 — Oct. 2 Ir 42.8 
3 2 49.9 24 12 17.0 14 20 22.5 4 6 12.5 
4 2I 19.2 26 © 43.5 16 14 49.5 6 O 42.2 
6 15 48.5 28 I 99 18 9 16.6 7 iQ 12.0 
8 Io 17.7 29 19 36.3 20 3 43-7 9 13 41.8 
10 4 468] May 1 14 2.6 21 22 10.9 II 8 11.6 
II 23 15.9 3 8 28.9 23 16 38.2 13 2 41.5 
13 17 45.0 5 2 55.1 25 rr 5.6 14 aI 11.4 
15 I2 14.0 6 2I 21.3 27 § 33-0 16 15 41.4 
17 6 42.9 8 15 47-4 29 O 05 18 IO 11.4 
19 r 11.8 fo) IO 13.5 30 18 28.1 20 4 41.4 
20 | IQ 40.7 12 4 39.6] Aug. 1 12 55.7 21 23 11.5 
22 14 95 13 23 5-7 3 7 23.4 23 17 41.6 
24 8 38.2 15 17 31.7 5 I 51.2 25 12 11.7 
26 3 69 17 II 57.7 6 20 19.0 27 6 41.8 
27 2I 35.5 19 6 23.6 8 14 46.9 29 I 11g 
29 16 4.1 21 oO 49.6 Co) 9 14.9 30 IQ 42.1 
Mar. 2 10 32.6 22 Ig 15.5 12 3 42.9] Nov. 1 14 12.3 
4 5 1.0 24 I3 41.4 13 22 11.0 3 8 42.5 
5 23 29.4 26 8 7.3 15 16 39.2 5 3 12.7 
7 17 §7.7 28 2 33-2 17 II 7.5 6 21 43.0 
9 I2 25.9, 29 20 59.1 19 5 35.8 8 16 13.3 
II 6 54.1 31 15 25.0 21 O 4.2 10 10 43.6 
13 I 22.2] June 2 9 50.9 22 18 32.7 12 | 5 13.9 
14 19 50.3 4 4 16.8 24 13 1.2 13 | 23 44.2 
16 14 18.3 5 22 42.7 26 7 29.8 IS i 18 146 
18 8 46.2 7 17 8.7 28 I 58.5 1 \ 2 AAS 
20 3 14.0 9 II 34.7 29 20 27.2 92 1S 
21 ar 41.8 II 6 07 31 14 $89 2% + NS 
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WASHINGTON MEAN TIME OF SUPERIOR GEOCENTRIC CONJUNCTION. 


SATELLITE II. 








d d bh om d h m d h 
Jan. I 9 48.0 | Mar. 23 4 97] Jane 12 18 53.8 | Sept. 2 11 
4 23 10.6 26 17 23.9 16 8 2.6 6 oO: 
8 12 32.8 30 6 37.7 19 2r 10.6 9 13. 
12 1549] Apr. 2 19 50.8 23 XO 20.0 13 3 
15 X§ 17.0 6 9 358 26 23 28.7 x6 16 
19 4 38.7 9 22 15.5 30 12 38.8 20 5 
22 18 0.3 33 11 27.2) July 4 X 48.5 23 19 
26) 7 21.4 17 o 38.3 7 14 595 27 8 
29 20 42.3 20 13 49.2 Ir. 4 99 30 at 
Feb. 2 10 (2.8 24 2 59.3 14 17 21.8] Oct. 4 11 
5 23 23.1 27 16 92 8 6 33-4 8 ° 
9 12 42.8] May 1 § 18.3 aI 19 46. xr 14 
13 2 2.3 4 18 27.6 25 8 §9.4 x5 3 
16 I§ 21.4 8 7 35-9 28 az 13.8 18 16 
20 4 40.3 11 20 44.6) Aug. 1 1r 27.8 22 6 
23 17 58.8 15 9 52-4 5 © 43-5 25 19 
27 9 16.7 18 23 06 8 13 58.5 29 9 
Mar. 1 20 34.3 a2 12 8.0 12 3 154] Nov. xr 22 
5 9 51.4 26 X 15.9 15 16 31.8 5 pS 
8 23 8.0 29 Iq 23.1 19 5 49.3 9 I 
12 12 24.2] June 2 3 3r.0] 22 19 66 12 14 
16 r 39.8 5 16 38.2 26 8 25.4 16 4 
19 14 55.0 9 5 46.4 29 21 43-7 19 17 
SATELLITE III. 
d h m d h m d h m d h 
Jan. 5 225.3) Apr. 7 711.4] July 9 3 65] Oct. ro 6 
12 6 47.2 14 10 46.8 16 6 36.8 17 10 
19 II 7.8 2I 14 18.0 23 Io 12.1 24 14 
26 15 24.9 28 17 45.5 30 13 51.5 31 19 
Feb. 2 19 39.9] May 5 21 g.1f Aug. 6 17 36.0] Nov. 7 23 
9 23 51.6 13 Oo 29.8 13 21 24.6 15 4 
17 4 oO.F 20 3 47.6 21 I 17.3 22 8 
24 8 5.5 27 7 4-4 28 5 14.1 
Mar. 2 12 7.0] June 3 10 20.9 | Sept. 4 9 15.0 
9 16 5.2 10 13 37-7 II 13 20.2 
16 19 58.6 7 16 56.6 18 17 28.7 
23 23 47.6 24 20 16.9 25 21 40.9 
31 3318] July 1 23 40.2] Oct. 3 I 55.5 





SATELLITE IV. 
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SIXTH SATELLITE OF JUPITER. 613 


DIFFERENTIAL COORDINATES OF JUPITER'S SIXTH SATELLITE 1912. 


ashington Washington Washington 
xan Noon.| 4y1—@Jup. Oy,—8 yup. Mean Noon.| “yr—@3up. 8y1—F yup. Mean Noon.| “yr—@Jup. 8y1—F sup, 


m 8 4 m ~°s8 m °s ‘ 
2 r/ +2 1 —16.1 —4 23 +2 26 —19.2 
6 I 50 17.8 4 16 2 10 20.7 
II I 38 19.3 4 5 I 52 22.0 
16 I 24 20.6 3 49 I 34 23.1 
21 I 10 21.9 3 28 r 16 23.8 
26 Oo 55 23.0 3 2 o 658 24.4 
31 o 39 24.1 2 31 Oo 40 24.8 
b. 5 Oo 22 25.0 I 55 O 23 25.0 
10} +o 4 25-5 I m7 7 25.0 
1I5| —o 15 25.8 —O 37 —O 10 24.8 
20 0 235 26.0 +o 3 o 26 24.4 
25 Oo 55 25:9 O 42 O 42 23.8 
irch 1 I 15 25.5 I 9g Oo 57 23.1 
6 I 36 24.8 I 53 I II 22.2 
II I 57 23.9 2 21 I 25 21.2 
16 2 18 22.7 2 45 r 38 19.9 
2 2 38 21.2 3 3 rt 49 18.6 
26 2 57 19.4 3 #15 2 1 17:3 
31 3 16 17.4 3 22 2 «i 15.8 
ril 5 3 34 15.1 3 24 2 a1 14.2 
10 3 51 12.5 3 22 2 30 12.6 
15 4 3 9.6 3 16 2 38 10.8 
20 4 13 6.6 3 #7 2 45 9.0 
25 4 2!1 3.5 2 55 —2 51 — 7.2 
30 | —4 25 — 03 +2 41 





SEVENTH SATELLITE OF JUPITER. 


DIFFERENTIAL COORDINATES OF JUPITER'S SEVENTH SATELLITE 1912. 





ishington Washington Washington 
an Noon. | 4yn—@Jup. Ovn—F sup. Mean Noon. | 2yn—@Jup. Ov yup. Mean Noon. Ava—Z yup. Ovn—F yup. 





m m 8 m 8 ° 
i 1} +3 —I 30 Sept. 7/ +2 55 +16.4 
6 3 2 3 12 3 6 17.4 
II 3 2 32 17 3 16 18.3 
16 3 2 56 22 3 23 18.9 
21 3 3 12 27 3 29 19.2 
26 3 3 22 Oct. 2 3 34 19.3 
31 3 3 26 7 3 37 19.3 
2 5 3 3 23 12 3 39 19.2 
10 3 3 12 17 3 39 19.1 
15 3 2 57 22 3 38 18.8 
20 3 2 37 27 3 37 18.3 
25 3 2 12 Nov. I 3 34 17.7 
rch 1 3 1 46 6 3 30 17.0 
6 3 I 19 II 3 25 16.2 
II 3 Oo 51 16 3 19 15.2 
16 3 --O 24 21 3 12 14.0 
21 2 +o 2 26 3 4 12.7 
26 2 Oo 27 Dec. 1 2 54 1.2 
. dt 2 o 5! 6 2 43 9.4 
ril 5 I I 13 Ir 2 30 7.5 
10 I I 34 16 2 16 5-3 
15 re) I 54 21 2 oO 2.9 
20 | +0 2 12 26 I 43 + 03 
25 | —o 2 28 31 | +r 24 — 2.5 
30 | —o +2 42 
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jorm—In. denotes ingress; Ei = Dis, ds aR 5 Ben onl 
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JUPITER’S SATELLITES, 1912. 615 
WASHINGTON MEAN TIME. 


JANUARY. 


Phases of the Eclipses of the Satellites for an Inverting Telescope. 


d : 
*x 
ITI. 
d 
* 
II. | IV. No Eclipse. 


Configurations at 17° 30" for an Inverting Telescope. 


West. East. 
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JUPITER'S SATELLITES, 1912. 


WASHINGTON MEAN TIME. 





22 

10 o 
2 

5 

23 

11 oo 


19 
50 
53 
50 
32 
53 
41 
51 


32 


24 


48 


T5 


36 


33 


10 
34 


III. 
III.* 
III. 
IIT. 


= 
Pet et et et et et et 


IT. 


II. 
Il. 


I.* 
I.* 
I.* 


II. 
II. 


III. 
IIl. 
III. 
III. 





Ec. 


Sh. 


Tr. 
Sh. 


Ec. 
Oc. 


Sh. 
Sh. 
Tr. 
Tr. 
Ec. 


Oc. 
Sh. 
Tr. 
Sh. 
Tr. 


Sh. 
Tr. 
Sh. 
Tr. 
Ec. 
Oc. 
Sh. 
Tr. 
Sh. 
Tr. 


BY 


Oc. 
Ec. 
Oc. 
Sh. 
Tr. 


Norz.—In. denotes ingress 


Oc, denotes occultation; Tr., transit of the satellite, Sh., transit of the shadow, * 


Kc. 
Oc. 
kc. 
Ec. 


Re. 
In. 
Eg. 
In. 
Eg. 


Dis. 


Re. 
In. 
In. 
Eg. 
Eg. 
In. 
In. 
Eg. 
Eg. 


Dis. 


Re. 
In. 
In. 
Eg. 
kg. 


Dis. 


Re. 


Dis. 


Re. 


Dis. 


Re. 


Dis. 


Re. 
In. 
In. 





13 


14 


15 


16 


17 


18 


19 


20 


w 


= 
1°. °) 


19 


I2 


23 
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= ADW RHE ON DN 


FEBRUARY. 
m s 
53 I. Sh. 
3 I. Tr. 
I II. Sh. 
25 II. Tr. 
39 II. Sh. 
4 II. Tr. 
o 48 I. Ee. 
22 I. Oc. 
9 I.* Sh. 
20 I. Tr. 
22 I. Sh. 
32 I. Tr. 
25 5] II. Ec. 
22 II. Oc. 
oO III. Sh. 
53 III. Sh. 
48 Ill. Tr. 
45 III. Tr. 
29 8 I.* Ec. 
51 I. Oc. 
37 I. Sh. 
48 I. Tr. 
50 I.* Sh. 
I I.* Tr. 
19 IL* Sh. 
45 II. Tr. 
57 II. Sh. 
24 II. Tr. 
57 34| I. Ee. 
20 I. Oc. 
5 I. Sh. 
17 I. Tr. 
18 I. Sh. 
30 I. Tr. 
41 37 | II. Ec. 
4I | II.* Oc. 
16 11 | III. Ec. 
54 42 | ITI. Ec. 
2 III. Oc. 
25 53; I. Ec. 
58 III. Oc. 
49 I. Oc. 
34 I. Sh. 
46 I. Tr. 
46 I. Sh. 
59 I. Tr. 
37 II. Sh. 
6 II. Tr. 
15 ; IL. Sh. 
44 Il. Tr. 
54 18 I. Ee. 
18 I. Oc. 
2 | |. Sh. 
15 I. Tr. 
15 I. Sh. 
28 I. Tr. 
58 10} II. Ec. 
o II. Oc. 
58 III. Sh. 


: Eg., egress; Dis., disappearance; Re.,reappearance,; Ec., eclips 
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20 13 51 III. Sh. Eg. 
16 55 IIl.* Tr. In 
17 22 38 L* Ec. Dis 
18 51 III. Tr. Eg. 
20 47 I. Oc. Re. 
21 14 30 I.* Sh. In. 
15 44 I.* Tr. In. 
16 43 E.* Sh. Eg. 
17 56 I.* Tr. Eg 
19 54 Il. Sh. ih 
22 25 II. Tr. In. 
22 32 II. Sh. Eg. 
22 1 3 It. Tr. Eg 
Iz §r 3 I. Ec. Ds 
1§ 15 I.* Oc. Re 
23 8 58 I. Sh. In. 
10 12 I. Tr. In 
Ir 11 IL Sh. Eg. 
I2 25 I. Tr. Eg. 
1414 46/ II. Ec. Dis 
19 18 II. Oc. Re. 
24 213 32|I1Il. Ec. Ds 
3 53 10 | Il Ec. Re 
6 19 21 I. Ec. Dis. 
7 7 Ill. Oc. Dis 
9 4 III. Oc. Re. 
9 44 I. Oc. Re. 
25 327 I. Sh. In. 
4 4! I Tr. In. 
5 39 I Sh. Eg. 
6 54 I. Tr. Eg. 
9 12 II. Sh. In. 
II 44 II. Tr. ‘In. 
II 50 II. Sh. Eg. 
14 22 II* Tr. Eg 
26 0 47 45 I. Ec. Dis. 
4 13 I. Oc. Re 
21 55 I. Sh. In. 
23 9 I Tr. In. 
27 o 8 I. Sh. Eg. 
I 22 I. Tr. Eg. 
331 21 | II. Ec. Dis. 
8 36 Il. Oc. Re. 
15 55 III.* Sh. In. 
17 50 III* Sh. Eg. 
19 16 5 I. Ec. Dis. 
20 58 HI. Tr. In. 
22 42 I. Oc. Re. 
22 54 Ill. Tr. Eg. 
28 16 23 I* Sh. In. 
17 38 I* Tr. In. 
18 36 I. Sh. Fg. 
19 51 I Tr. Eg. 
22 29 II. Sh. In. 
29 1 3 Il. Tr. In. 
1 8 II. Sh. Eg. 
3 41 Il. Tr. Eg. 
13 44 29 I. Ec. Dis. 
17 10 I.* Oc. Re. 
ipse. 
isible at Washington. 
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FEBRUARY. 


Phases of the Eclipses of the Satellites it an Inverting Telescope. 


III. 


d 
* 
Il, = IV. No Eclipse. = 


Configurations at 16° 30™ for an Inverting Telescope. 


West. East. 
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is., disappearance; Re., reappearance; Ec., eclipse. 
sit of the satellite; Sh, trannit of the shadow, * Visible a Washington. 
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‘Nors.—In. denotes ingress; Ee. ere 
Oc. denotes occultation; Tr. 


“ee 8 
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JUPITER'S SATELLITES, 1912. 
WASHINGTON MEAN TIME. 


at 15° 30" for an 
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APRIL. 











d hm s d hm s d hm s 
1 o 26 II. Tr. In. 11 4 44 I. Tr. In. 21 xr 4x 22 | ITI.* Ec. Re. 
o 46 II. Sh. Eg. 5 55 I. Sh. Eg. 13 22 III.* Oc. Dis. 
3 9 II. Tr. Eg. 6 56 I. Tr. Eg. 15 14 III.* Oc. Re 
IO 14 44 I. Ec. Dis. 13 58 II.* Sh. In. 18 32 I. =. In. 
13 33 I.* Oc. Re. 16 2 II.* Tr. In. 19 24 I. Tr. In 
2 7 20 I. Sh. In. 16 37 II.* Sh. Eg. 20 45 I. Sh. Fg 
8 28 I. Tr. In. 18 40 II. Tr. Eg. 2I 37 I. Tr. Eg. 
9 33 I. Sh. Eg. 121 4 54 I. Dis. | 22 5 50 II. Sh. In. 
10 40 I. Tr. Eg. 4 16 I. Oc. Re. 7 35 II. Tr. In. 
16 19 13 | II.* Ec. Dis. 22 10 I. Sh. In. 8 30 II. Sh. Eg. 
2I 10 Ii, Oc. Re. 23 10 I. Tr. In. 10 12 i. Tr. Eg 
° $34] foe Re | ras | com Ee | i838 °| © Oc Re 
fe) . . Re. I 23 . . . 
II 40 III. Sh. In. 8 10 40} II. Ec Des. 2313 = I.* Sh. In. 
I3 40 III.* Sh. Eg. 12 46 II.* Oc. Re. 13 51 L Tr. In. 
16 "4 nr. ar qn. 19 33 13 t Be. Dis. 15 14 Ye =n 4 
I . Tr. Eg. 22 43 . e. 16 3 
4 1 49 I. Sh. In. 14 5 54 34 | ITI. Ec. Dis. 24 0 2 16 I. Ec De 
2 55 I. Tr. In. 742 41 | III Ec. Re. 4 18 . é 
4 2 I. Sh. Eg. 9 50 III. Oc. Dis. 10 23 27 I. Ec. Ds 
5 8 I. Tr. Eg. II 43 III.* Oc. Re. 13 23 I.* Oc. Re. 
II 24 II. Sh. In. 16 39 I.* Sh. In. 23 32 III. Sh. In | 
13 38 JI.* Tr. In. 17 37 I. Tr. In. 25 1 36 Ill. Sh. Eg 
14 3 11.* Sh. Eg. 18 52 I. Sh. Eg. 2 54 Ill. Tr. In 
16 16 I1* Tr. Eg. Ig 50 I. Tr. Eg. 4 46 IIl.. Tr. Eg. 
23 11 28 I. Ec. Dis. 15 3 16 M. Sh. In. 7 29 } =D. _ 
& 2 28 I. Oc. Re. 5 14 . Tr. In. 17 . . 
20 17 I. Sh. In. 5 55 II. Sh. Eg. 9 42 I. Sh. Eg. 
21 22 I. Tr. In. 7 51 II. Tr. Eg. 10 30 I* Tr. Eg. 
22 30 I. Sh. Eg. 14 1 36 I* Ec. Dis. 19 7 II. Sh. In. 
23 35 I. Tr. Eg. 17 10 I. Oc. Re. 20 44 II. Tr. In. 
6 5 36 24] II. Ec. Dis. | 1611 7 I.* Sh. In. 2I 47 II. Sh. Eg. 
IO 22 II. Oc. Re. I2 4 I.* Tr. In. 23 21 II. r. Eg. 
17 39 47 ] Re. pS I3 20 te Sf Be 26 4 5f 53 ! Be. Re 
20 55 . Oc. Re. 14 17 ; , ; ; ; 
7 1 9 g | Ill. Ec. Dis. 21 27 41 | II. Ec. Dis. | 27 1 57 I. Sh. In 
344 1/ III Ec. Re. 17, =r «457 IT. Oc. Re. 2 44 I. Tr. In 
° 15 m Of Dis 8 29 57 - Ee. Dis. 4 - r pn. Ee 
. Oc. Re. II 3 * Oc. Re. 45 ; r. 
Ig 45 I* Sh. In. 19 35 III. Sh. In. 13 19 54| II.™* Ec. Dis 
15 49 I.* Tr. In. 21 37 III. Sh. Eg. 17 28 Il. Oc. Re. 
16 58 I.* Sh. Eg. 23 25 II. Tr. In. 23 20 14 I. Ec. Dis 
18 2 I. Tr. Eg. 18 1 18 Ill. Tr. Eg. 28 2 16 I. Oc. Re. 
8 oO 4I II. Sh. In. 5 35 I. Sh. In. 13 50 6/III.* Ec. Dis 
2 51 II. Tr. In. 6 31 I. Tr. In. 1§ 40 45 | IIIL* Ec. Re. 
3 20 II. Sh. Eg. 7 49 I. Sh. Eg. 16 49 III. Oc. Dis 
5 28 II. Tr. Eg. 8 43 | I. Tr. Eg. 18 42 III. Oc. Re 
12 8 9 I.* Ec. Dis. 16 33 I1* Sh. In. 20 26 I. Sh. In 
15 22 | I.* Oc. Re. 18 24 : Il Tr. In. 2I 10 I. Tr. In. 
9914 | I. Sh. In. Ig 12 Il. Sh. Eg. 22 39 I. Sh. Eg. 
1o 16 | I. Tr. In. 2I 2 II. Tr. Eg. 23 23 I. Tr. Eg. 
II 27 | I, Sh. Eg. 19 2 58 22 I Ec. Dis. | 29 8 25 II. Sh In. 
I2 2 i; I* Tr. Eg 6 3 I. Oc. Re. 9 53 Il. Tr. In. 
18 33 20| II. Ec. Dis. | 20 0 4 | I Sh. In. Il 4 IL Sh. Eg 
23 : II. Oc. Ke. O 57 1 I. Tr. In. I2 31 * Tr. Eg. 
10 6 32 30 I. Ec. Dis. 217 | I. a Eg. 17 48 39 } 6° Ro 
: I. Oc. Re. 3 10 iY, r. Eg. 20 42 c. Re. 
13 38 | III.* Sh. In. 10 45 g' II* Ec. Dis. | 30 14 54 I.* Sh. In. 
17 39 _IIL Sh. Eg. 15 8 | II.* Oc. Re. 15 37 i Tr. in. 
Ig 52 | WI. Tr. In. 21 26 42 | I. Ec. Dis. 17 7 . Sh. Eg. 
2I 45 III. Tr. Eg. 21 0 30 I. Oc. Re. 17 49 I Tr. Eg. 


11 3 42 I. Sh. In. 9 52 o | Il. Ec. Dis. 








Note.—In. denotes ingress, Eg., egress; Dis., disappearance; Re., reappearance; Ec., eclipse. . 
Oc. denotes occultation; Tr., transit of the satellite, Sh., transit of the shadow, * Visible at Washington. 
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II. 


~ Day. 


2 | 


402° 


5| 
6| 
7| 
8 | 
9| 
10 | 
11| 
I2| 
13| 
14! 
15 | 


16;Or1r° 


17 | 
18 | 
19| 
20 | 
21} 
22 | 


23;O1° 


24 | 
25 | 
26 | 
27 | 
28 | 
29 | 
30 | 
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Phases of the Eclipses of the Satellites er an amereine Telescope. 
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IV. No Eclipse. 
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Configurations at r1g® o™ for an Inverting Telescope. 
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MAY. 
d hm =s d hm 3s d hm s 
1 237 6] II Ec. Dis. J 11 6 14 I. Tr. In. 21 22 49 r Sh. 
6 37 II. Oc. Re. 7 58 I. Sh. Eg. 23 3 . Tr. 
1217 I I* Ec. Dis. 8 27 I. Tr. Eg. [| 22 10 23 14 | IIL* Ec. 
15 9 I.* Oc. Re. 18 30 rr} IT. Ec. Dhis. 13 27 Il.* Oc. 
2 3 30 III. Sh. In. 22 3 II. Oc. Re. 17 58 x1 I. Ec. 
5 34 ur Sh. Eg. 12 3 7 32 ] Ee. Dis. 23 20 22 - oF 
19 . Tr. In. 54 c. Re. IS § . . 
8 11 Ht. Tr. Eg: 3 21 45 21 ut Ee Dis. 1§ 17 We or 
9 23 ; . O 13 n. I§ 24 
Io 3 I* Tr. In. © 40 I. Tr. In. 16 18 ITI. Tr. 
1r 36 I* Sh. Eg. 1 26 III. Oc. Re. 17 18 I. Sh. 
12 16 I* Tr. Eg. 2 27 I. Sh. Eg. 17 29 I. Tr. 
21 42 II. Sh. In. 2 53 I. Tr. Eg. 17 32 III. Sh. 
23 2 Il. Tr. In. 13 33 II.* Sh. In. 18 12 III. Tr. 
8 0 21 II. Sh. Eg. 14 26 I1.* Tr. In. 24 5 25 II. Sh. 
x 40 3 a Eg. 16 13 re sh. 4 5 48 W or. 
45 2 ; . Dis. 17 3 . Tr . 5 . . 
9 35 I. Oc. Re. 21 35 58 I. Ec. Dis. 8 25 II.* Tr. 
4 35! I. Sh. In. 14 o 12 I. Oc. Re. 12 26 42 I.* Ee. 
é L Sh Bs 46 t ad in es 4 i Sh 
. ; ; ; . In. 
6 42 I. Tr. Eg 20 55 I. Sh. Eg. 3 3 I.* Tr. 
1§ 54 55 | II.* Ec. Dis. 21 19 I. Tr. Eg. 11 46 I.* Sh. 
19 46 II. Oc. Re. 158 7 47 35 | II. Ec. Dis. II 55 I.* Tr. 
5 1 13 51 I. Ec. Dis. Ir 11 II.* Oc. Re. 23 41 32 | Il. Ee. 
4 I I. Oc. Re. 16 4 23 I* Ec. Dis. | 26 2 35 II. Oc. 
17 47 41 | III. Ec. Dis. 18 38 I. Oc. Rez. 655 8 I. Ec. 
19 39 36 | III. Ec. Re. 16 11 26 III.* Sh. In. 9 14 I.* Oc. 
20 13 III. Oc. Dis. 13 0 IIL.” Tr. In. 27 4 2 I. Sh. 
22 5 III. Oc. Re. 13 I0 I.* Sh. In. 4 9 I. Tr. 
22 20 | T. Sh. In. 13 32 III.* Sh. Eg. 5 40 22 III. Ec. 
22 56 | r sh 1m. 13 32 We Tr . 6 15 I Sf. 
° t 3 | I, Tr. Ee - 24 I.* Sh. Ee. 8 - ITI.* Oc 
Io 59 | II.* Sh. In. 15 45 I* Tr. Eg. 18 42 II. Sh. 
I2 10 . IL* Tr. In. 17 2 51 II. Sh. In. 18 54 Il. Tr. 
13 38 | IL. Sh. Ee. 3 34 IT. Tr. In. 21 22 IT. Sh. 
14 4 * Tr. Eg. 5 30 ; g. 21 32 . Tr. 
Ig 42 16 | I. Ec. Dis. 6 10 II. Tr. Eg. 28 1 23 37 I. Ec. 
22 27 I Oc. Re. IO 32 52 I* Ec. Dis. 3 40 I. Oc. 
716 48 | L Sh. In. 13 4 I* Oc. Re. 22 30 I. Sh. 
17 22 OO Ir. In. 18 7 39 I. Sh. In. 22 35 I. Tr. 
19 1 ' . Sh. Eg. 7 58 I. Tr. In. 29 Oo 44 I. Sh. 
IQ 34 | I. Tr. Eg. Q 52 I.* Sh. Eg. O 47 I. Tr. 
8 5 12 13! II. Ec. Dis. 10 11 I* Tr. Eg. 12 59 8) II.* Ec. 
8 55 | II. Oc. Re. 21 5 43} II. Ec. Drs. 15 42 | IL* Oc. 
I4 10 40 | ‘L* Ec. Dis 19 o 19 II. Oc. Re. 19 §2 § I. Ec. 
16 54 ! I Oc. Re. 5 117! IT. Ec. Dis. 22 6 I. Oc. 
9 7 28 III. Sh. In. 7 30 | I. Oc. Re. 30 16 59 I. Sh. 
9 33 | IIL* Sh. Eg. 20 1 42 48; III. Ec. Dis. 17 I I. Tr. 
9 41 | 11IL* Tr. In. 2 8 | I. Sh. In. Ig 12 I. Sh. 
Ir 16 I.* Sh. In. 2 25 I. Tr. In. 19 13 I. Tr, 
II 33 : III.* Tr. Eg. 4 21 I. Sh. Eg. IQ 22 Ill. Sh. 
Ir 48 I.* Tr. In. 4 37 I. Tr. Eg. 19 34 III. Tr. 
13 30 | 1* Sh. Eg. 4 44 III. Oc. Re. 21 29 III. Tr. 
Iq Oo | I* Tr. Eg. 16 8 II.* Sh. In. 21 31 III. Sh. 
10 o 16 , IL Sh. In. 16 41 | Il. Tr. In. 81 7 59 II.* Sh. 
I 6 | 7 ar a 18 “8 | Ir St ES. 8 I Me ar 
25 , . Eg. 19 1 ; r. Eg. 10 39 * Tr 
3 50 | Wl. Tr. Eg. 23 29 45 | I. Ec. Dis. 10 39 II* Sh. 
8 3g 8 ' I. Ec. Dis. | 21 1 56 | I. Oc. Re. I4 19 I.* Oc. 
II 20 I.* Oc. Re. 20 36 ‘+ I. Sh. In. 16 31 I. Oc. 
ll 5 45 I. Sh. In. 20 51 I. Tr. In. 


ae 


Nore.—In. denotes ingress; Eg., egress; Dis., disappearance, Re., reappearance; Ec., eclipse 
Oc. denotes occultation; Tr., transit of the satellite, Sh., transit of the shadow; * isible at Washington. 
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Phases of the Eclipses of the Satellites for an Inverting Telescope. 


d : 
* 
IIT. 
d @ 
* e 
IV. NoEclipse. 


Configurations at 12" 30" for an Inverting Telescope. 

















West. East. 
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*34° O ‘ro 
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_ 4 2 O I" 3 
; 4° r O-2 3° 
"4 0 I 2° 
_ "4 372 O 1@ 
_ 4 °3 21° O 
th O ‘I °2 
ee 1° © °42° °3 
_ 2° O 1° "4 °3 
"I O 3° 4 2@ 
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_ 3 2 r°O 4° 
_ 3 QO 1 2 4 
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_Phases of the Phases of the Eclipses of the Sat of the Satellites jor an ellstes for an Inverting Telescope, __ Telescope. 


= IV. No Eclipse. S 


Configurations at 11° 30™ for an Inverting Telescope. 





West. East. 
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Nors.—In. denotes ingress; Bg, ogress; Dis. disappearance; Be. reappearance: Wc ecis 
Ge, denotes ingress; Eg. cqrean:, Dies dee ove oy Sis Wanneat tae GAARA A 
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wo 


NN Wb 


10 6 


II 
II 
12 
13 
11 65 


14 
18 

8 
28 
44 
59 
II 
33 
20 
32 
23 


6 37 


7 


37 


56 
22 


Ww 
Ww N 


a 


mm 
Tt et pet et et et et et et et et et et et 


II Oc. 
Tl. Tr. 
III. Oc. 
I. Oc. 
II. Sh. 
II. Tr. 
Ill. Ec. 
I. Ec. 
Il. Sh. 
III. Ec. 
I]. Tr. 
I. Sh. 
I. Tr. 
I. Sh. 
II. Oc. 
I. Oc. 
I. Ec. 
II. Ec. 
I.* Tr. 
I. Sh. 
I. Tr. 
I. Sh. 
III. Tr. 
II. Tr. 
L* Oc. 
III.* Tr. 
II.* Sh. 
II.* Tr 
III.* Sh. 
I. Ec. 
II. Sh. 
III. Sh. 
I. Tr. 
J, Sh. 
I.* Tr. 


11 
12 


13 


14 


15 


16 


17 


18 


20 


21 


N» 


h 
8 
I 
2 
6 
7 
3 
I 
2 
3 


NON AN 
NO 0 


23 


= 


YN 
ONUt HD MH OU KHUWW PON RD OW 


N 


28 


23 
35 
13 


51 
31 


34 


59 


43 
33 


d hm s 
I.* Sh. Eg. | 21 21 30 I Sh. in 
II. Oc. Dis. 22 27 I. Tr Eg 
I. Oc. Dis 23 45 I. Sh. Eg 
I. Ec. Re 22 17 26 I. Oc. Ds 
II. Ec. Re 17 46 II. Oc. Dis 
I. Tr. In 20 54 41 I. Ee. Re 
I. Sh. In. 23 329| II. Ec. Re 
I. Tr. Eg. | 23 14 42 I. Tr. In 
I. Sh. Eg. 1§ 59 I. Sh. In. 
III. Oc. Dis. 16 56 I. Tr. Eg 
Il. Tr. In. 18 13 I. Sh. Eg. 
I. Oc. Dis. | 24 11 54 I. Oc. Ds 
III. Oc. Re 12 21 II. Tr. In 
II. Sh. In 13 58 Il. Tr. In 
II. Tr. Eg 14 54 II. Sh. In 
I. Ec. Re. 15 2 Il. Tr. Eg. 
III. Ec. Dis. 15 23 25 I. Ec. Re. 
II. Sh. Eg 16 17 III. Tr. Eg 
III. Ec. Re 17 35 II. Sh. Eg 
I. Tr. In 19 10 III. Sh. In 
I. Sh. In. 2I 34 iI. Sh. Eg. 
I. Tr. Eg. | 25 go x1 I.* Tr. In 
I. Sh. Eg. 10 28 I. Sh. In 
II, Oc. Dis. II 25 I. Tr. Eg 
I. Oc. Dis 12 42 I. Sh. Eg 
I. Ec. Re. 26 6 23 I. Oc. Ds 
II. Ec. Re. 7 5 II. Oc. Dis. 
I. Tr. In 9 52 8 I.* Ec. Re. 
I. Sh. In. 12 23 0}; II. Ec. Re 
I. Tr. Eg. | 27 3 40 I. Tr. In. 
I. Sh. Eg. 4 57 I. Sh. In. 
II.* Tr. In. 5 54 | I. Tr. Eg 
I* Oc. Dis 7 11 i; * Sh. Eg. 
III.* Tr. In. 28 0 52 | I.) Oc. Dis 
II. Sh. In. 1 38 | Il. Tr. In. 
Ill. Tr. Eg. 4 4 III. Oc. Dis 
Il. Tr. Eg. 4 II i IY. -Sh. In 
I Ec. Re. 4 19 ' It. Tr. Eg 
II. Sh. Eg. 4 20 50 | I. Ec. Re 
III. Sh. In. 6 24 III. Oc. Re 
III. Sh. Eg. 6 53 II. Sh. Eg 
I. Tr. In g9 22 21 III.* Ec. Dis 
I.* Sh. In. Ir 35 32 III. Fe. Re 
I.* Tr. Eg. 22 I. Tr. In 
I. Sh. Eg. 23 26 | JI. Sh. In 
II. Oc. Dis. |] 29 0 22 | I. Tr. Eg 
I Oc. Dis. I 40 I. Sh. Eg 
I.* Ec. Re. Ig 20 I. Oc. Dis 
IIl.* Ec. Re. 20 23 Il. Oc. Dis 
I. Tr. In. 22 49 33 I. Ec. Re 
I. Sh. In. 30 141 25 | II. Ee. Re 
I. Tr. Eg. 16 37 I. Tr. In 
I. Sh. Eg. 17 54 I. Sh. In. 
I. Oc. Dis. 18 51 I. Tr. Eg 
II. Tr. In. 20 9g I. Sh. Eg. 
III. Oc. Dis. | 31 13 49 I. Oc. Dis 
II. Sh. In. 14 55 II. Tr. In 
II. Tr. Eg. 17 18 16 I. Ec. Re 
I. Fe. Ke. 17 29 Il. Sh. In. 
Ill. Oc. Re.: 17 37 Il. Tr. Eg. 
II. Sh. Eg. 17 58 III. Tr. In. 
1 III. Ec. Dis. 20 10 II. Sh. Eg. 
III.* Ec. Re. 20 18 Ilf. Tr. Eg. 
I. Tr. In. 23 10 Ill. Sh. In 


‘ore.—In. denotes ingress; Eg., egress, Dis., disappearance, Re., reappearance, Ec., ecli se, 
Oc. denotes occultation; Tr., transit of the satellite, Sh., transit of the shadow, * Visible at Washington. 
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AUGUST. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 
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II. = IV. No ean 
Configurations at g® o™ for an Inverting Telescope. 

by West. | East. 
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24 | 4 1O $ 

25 4 *e 0 

26 | 43° O ‘1@ ‘2@ 
27 | "3°4 1° O 2° 

28 | 2, O%, ‘x 

29 | 21° O 4°3 

30 QO r2 £4 





s; Dis., disappearance; Re., reappearance; Ec., eclipse. 
ineit of the gateliNe, Soe ranshe ok the ehadow, * Visible at Washingtoa, 


{Eh ») 





Nors.—In, denotes ingres 
Oc. denotes occultation; 
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Nortx.—In, denotes ingress; Es eas; Dis. disappearance; Re., reappearance; Ec., ecliy 
Ge. denotes occultation Tr, transit ot the eavsllite, Shy anak ot the suudow © Visible at Washington, 
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— OCTOBER. 





Phases of the Eclipses of the Satellites for an Inverting Telescope. 


r d r 
* x 
I. III. 
r 
* 
II. IV. No Eclipse. SS 


Configurations at 6" 30™ for an Inverting Telescope. 
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By reason of the proximity of Jurrrer to the Sun the phenomena 
of the satellites are not given after November 20 for the remainder 
of the year. 








Nors.—In. denotes ingress; eas; Dis., disappearance; Re., reappearance; Ec., ec! 
‘Oc. denotes occultation; ‘fr, transit of the satelite; Sh transit of the shadow, 
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*itibie at Washington. 
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JUPITER'S SATELLITES, 1912. 
WASHINGTON MEAN TIME. 


Phases of the Eclipses of the Satellites for an Inverting Telescope. 
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SATELLITES OF SATURN, 1912. 637 


WASHINGTON MEAN TIME OF GREATEST ELONGATION, ETC. 


In the diagram on the preceding page, the points of the orbits marked “o” are 
10se of the eastern elongation, as seen in an inverting telescope. The times of 
1ese elongations may be found from the following tables, and the apparent 
osition of a satellite at any other time may be marked on the diagram by 
2tting off on the proper orbit the elapsed interval in days and hours since the 
ist eastern elongation. ‘The orbits of the five inner satellites are regarded as 
ircular, and the time of any elongation not given in the tables may be readily 
»und from those given by adding or subtracting the proper multiple of the 
lean synodic period. Mimas can be seen only within a few hours of each 
longation, and the time of every elongation visible at Washington is given. 
‘or the three outer satellites the eccentricity is taken into account, and the 
mes both of the elongations and of the conjunctions are given. The following 
bbreviations are used in the tables: 


E., East Elongation. 
W., West Elongation. 


I., Inferior Conjunction (north of planet). 
S., Superior Conjunction (south of planet.) 


MIMAS. 
Greatest Elongations Visible at Washington. 


[Eph 12) 


d ih ‘d ih d h d h d h d h 
112.1 W.| Feb. § 9.0 W. | Sept.27 13.3 E. | Oct. 24 10.0 W. | Nov. 17 10.5 E. | Dec. 10 12.6 W. 
2 10.7 W. 6 7.6 W. 28 12.0E 25 8.6 W. 18 9.1 E. rr 11.2 W. 
3 9.3 W. 12 10.7 E. 29 10.6 E. 27 17.0 E. 19 7.7 E. 12 9.8 W. 
4 7.9W. 13 9.3E. 30 9.2E. 28 15.6 E. 20 6.3E-. 13 8.4 W. 
5 6.5 W. 14 7.9E. |Oct. 316.4 W. 29 14.2 E. 21 16.3 W. 14 7.0 W. 
912.3 E. 15 6.5E. 415.1 W. 30 12.8 E. 22 14.9 W. 15 5.6 W. 
10 10.9 E. re 5 13.7 W. 3111.4 E. 23 13.5 W. 16 15.5 E. 
Ir 96E. |Sept. 115.5 W. 612.3 W. |Nov. 110.0 E. , 2412.1 W. 17 14.1 E. 
12 82E. 214.1 W. 7 10.9 W. 2 86E. 25 10.8 W. 18 12.7 E. 
13 68E. 3.12.7 W. 8 9.5 W. 3 7.3 E. 26 9.4 W. 19 11.3 E. 
17 12.6 W. 411.4 W. 11 16.6 E. 417.3 W. 27 8.0 W. 20 10.0 E. 
18 11.2 W. 9 15.6 E. 1215.2 E. 5 15.9 W. 28 6.6 W. 21 8.6E. 
19 9.8 W. 10 14.3 E. 13 13.8 E. 6 14.5 W. 29 16.4 E. 22 7.2E.. 
20 8.4 W. 11 12.9 E. 14 12.4 E. 7 13.1 W. 30 15.0 E. 23 58E. 
21 7.0 W. 1211.5E. I5 11.0 E. 811.7 W.| Dec. 1 13.7E. 24 15.8 W. 
26 11.5 E. 17 16.0 W. 16 9.7E. 9 10.3 W. 212.3 E. 25 14.4 W. 
27 10.1 E. 18 14.6 W. 17 8.3 E. Io 9.0 W. 310.9 E. 26 13.0 W, 
28 8.7E. Ig 13.2 W. 19 16.9 W. Ir 7.6 W. 4 95E. 27 11.6 W. 
29 7.4E. 20 11.9 W. 20 15.5 W. 13 16.0 E. 5 8.1 E. 28 10.2 W. 
30 6.0E. 21 10.5 W. 2114.1 W. 14 14.6 E. 6 67E. 29g 8.8 W. 
‘eb. 3.11.7 W. 25 16.1 E. 22 12.7 W. 1§ 13.2 E. 8 15.3 W. 30 7.4 W. 
4 10.3 W. 26 14.7 E. 2311.4 W. 16 11.8 E. 9 13.9 W. 31 6.0 W. 
—n=ea=an@anuuQNnNanRn8n#hieEeEjS=a=a={[_iaeEeES=_=_—=_=_=_=_—eaeEeEyeyey—>y——y—yaE>y——e—e>e>y—oooIx—aIyIaIyyyyyIIyIyEeeeooeEEEEEEOEEEEEEEEEEEEEEEEEEEEEE 
ENCELADUS. 
d h d h d h d h d h d h 
2 7.5E. |Jan. 16 04E. |Jan. 2917.3 E. | Feb.12102E. | Feb. 26 3.2E. | Aug.18 5.3E. 
3 16.4 E. 17 9.3E. 31 22E-. 13 19.1 E. 27 12.1 E. 19 14.2 E. 
5 1.3E. 1818.2 E. | Feb. 111.0 E. 15 4.0E. 28 21.0 E. 20 23.1E. 
6 10.2 E. 20 3.1E. 219.9 E. 16 12.9 E. Loe ee 22 8oE. 
7 19.1 E. 2111.9 E. 4 48E. 17 21.8E. | Aug. 10 0.0 E. 23 169E. 
9 4.0E. 22 20.8 E. § 13.7 E. 19 6.7 E. Ir 89E. 25 1.8E. 
10 12.8 E. 24 §.7E. 6 22.6 E. 20 15.6 E. 12 17.8 E. 26 10.7 E. 
Ir 21.7 E. 25 14.6 E. 8 7.5 E. 22 0.5 E. 14 2.7E. 27 19.5 E. 
13 6.6E. 26 23.5 E. 9 16.4 E. 23 9.4E. 15 11.6 E. 29 44E 
14 15.5 E. 28 8.4E. ir 1.3E. 24 18.3 E. 16 20.4 EK. ap Aa 


638 


SATELLITES OF SATURN, 1912. 


WASHINGTON MEAN TIME OF GREATEST ELONGATION. 





da 
Aug. 3122.2 E. | Sept.2z 11:5 E. | Oct. 12 ay. 


d kh 


Sept.2 7.1 E. 


3 16.0 E. 
5 og E. 
6 9.7E. 


7 18.6 E. 
9 3-5E. 
10 12.4 E. 
rz 21.3 E. 
r3 6.2E. 


14 15.0 E. 
1§ 23.9 E. 
17 8&8 E. 
18 17.7 E. 
20 2.6E. 











dad ih 


22 20.3 E 
24 5-2 

as 14.1 E. 
26 23.0 E. 


2 7.9E. 
29 16.7 E. 


Oct. ‘x 1.6E. 


2 10.5 E. 
3 19.4 E. 


5 43£. 
6 13.1 EL 
7 22.0 E. 
9 6.9E. 
ro 15.8 E. 











13 9.5E. 
14 18.4 E. 
r6 3.3E. 
r7 12.2 E. 


x8 21.0 E. 
20 5.9 E. 
ar 14.8 E, 
22 23.6 E. 
24 8.5 E. 


25 17.4E. 
3 E. 








ENCELADUS—{ Concluded). 



































































d h b 
Jan. 2 07E. | Feb. 621.6 E. | Aug. 1 21. 6E. Sept.r6 18. gE. Nov. 27 11.6E 
3 22.0 E. 8 19.0 E. 13 18.9 E. 18 15.8 E. a9 89E 
§ 19.3 E. ro 16.3 E. rg 16.3 E. 20 13.1 E. Dec. x 62E 
7 16.6 E. 12 13.6 E. 17 13.6 E. 23 10.4 EB. § 352 
9 13.9 E. 14 10.9 E. z9 10.9 E. 24 97.7E. g oSE 
rr x1.2 E. 16 8.2E. ax 8.2E. 26 5.0E. 6 22.0E. 
13 8.5 E. 18 5.6E. 23 5.5E. 28 2.3E. 8 193E 
15 5.8E. 20 2.9 E. 25 2.8E. 29 23.6 E. ro 16.6E. 
17 3.2E. a2 0.2E. 27 or E. I 20.9 E. 12 13.9E 
19 05E. 23 21.6 E. 28 21.5 E. 3 18.2 E. 14 11.2E. 
20 21.8 E. 25 18.9 E. 30 18.8 E. 515.5 E. Io 12.0 E. 16 &5E 
2219.1 E. 2716.2E. |Sept. 116.1 E. 712.8 E. 12 9.3E. 18 58E. 
24 16.4 E. 29 13.6 E. 313.4E. 910.1 E. 14 6.6E. 20 3.1E 
26 13.7 E. |; Mar. 210.9 E. 510.7 E. Ir 7.4E. 16 3.9E. 22 o4E 
a8 11.0E. 4 8.2E. 7 8.0E. 13 4.7E. 8 1.2E. 23 21.75. 
30 8.4E. wae 9 5.3E. 15 2.0E. 19 22.5 E. 25 19.0E. 
Feb. 1 5.7E. |Aug. 6 5.7E. Ir 26E. 16 23.3 E. 21 19.8 E. 27 16.3E. 
3 3.0E. 8 3.0E. 12 23.9 E. 18 20.6 E. 2317.0 E. 29 13.6E. 
5 03E. 1o 0.3E. 14 21.2 E. 20 17.9 E. 25 14.3 E. 31 10.8E. 
DIONE. 
d h d h d h 
Jan. r21.9E, |Feb. 611.9FE. | Aug. 13 12.0E. Sept.18 a oF. | Oct. 23 15. E. | Nov. 28 5. OE 
415.5E. 9 5.6E. 16 5.7E. 20 19.7 E. 26 9.3E. 30 22.7 E. 
7 9.2E. Ir 23.3 E. 18 23.4 E. 23 13.4E. 29 30E. |Dec. 316.3E. 
Io 2.9E. 1417.1 E. 2117.1E. 26 7.1 E. 3x 20.6 E. 6 10.0 E. 
12 20.6 E, 17 10.8 E. 24 10.8 E. 29 0.7 E. |Nov. 314.2E. 9 3.6E. 
15 14.3 E. 20 4.5E. 27 4.5E. 1 18.4 E. 6 7.9E. trar.2E. 
18 8.0E. 22 22.2 E. 29 22.2 E. 412.1 E. 9 1.5E. 14 14.9 E. 
aI 147E, 2516.0E. Sept. 115.9 E. 7 §6.7E. Ir 19.2 EL 17 86E. 
2319.4 E. 28 9.7E. 4 9.6E. 9 23.4 E. 1412.8 E. Zo 2.2E. 
26 13.1E. |Mar. 2 3.4E. 7 3.3E. 12 17.0 E, 17 6.5 E. 22 19.9 E- 
29 6.8E. cee 9 21.0 E. 1§ 10.7 E. 20 oI E. 25 13.5 E. 
Feb. 1 0.5E. |Aug. 8 o6E. 12 14.7 E. 18 4.4E. 2217.7 E. 28 7.2E. 
318.2E. to 18.3 E. 15 8.4E. 20 22.0 E, 2511.45. 31 o8E. 
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Feb. 


Aug. 


Sept. 








RHEA. 


d h d 
Jan. 416.7 E. | Sept. 27 12.0 E. 
9 5.1 E. | Oct. 


1317.5 E. 
18 6.0 E. 
22 18.4 E. 
27 69 E. 
31 19.3 E. 

5 7.8E. 


9 20.3 E. 


Nov. 


r4 88 E. 
18 21.3 E. 


23 98 E. 


17 20.1 E. 


22 86E. 


26 21.1 E. 
31 9.5 E. 
4 22.0 E. 
9 10.4 E. 
13 22.8 E. 


r8 11.2 E. 






h 


2 04 E. 

612.8 E. 
Ir 11 E. 
15 13.4 E. 
20 1.8E. 
2414.1 E. 
2g 2.4 E. 

214.7 E. 

7 30E. 
11 15.3 E. 
16 3.6 E. 
20 15.9 E. 
25 42E. 
29 16.5 E. 

4 4.8 E. 

8 17.2 E. 
13 5.5 E. 
1717.8 E. 
22 61 E. 
26 18.5 E. 
31 68 E. 


TITAN. 





IAPETUS. 


d oh d h 
Jan. 412.8 W./Oct. 611.0S. | Jan. 


8 98S. 10 14.0 E. 
12 13.3 E. 14 15.01. 
1615.5 1. 18 11.0 W. 
20 11.4 W. 22 88S. 
24 8.6S. 26 11.7 E. 
28 12.2 E. 30 12.61. 

. 114.51. | Nov. 3 8.5 W. 

5 10.6 W. 7 6.15. 

9 78S. Ir g.oE. 
13 11.6E. 15 10.0 I. 

ee 19 5.7 W. 

Aug. 27 19.4 I. 23 3.3 S. 
31 15.8 W. 27 62E. 
Sept. 414.0S. |Dec. 1 7.21. 

817.2 E. 5 3.0 W. 
12 18.5 I. 9 05S. 
16 14.7 W. 13 3.4E. 
20 12.8 S. 17 4.61. 
2415.9 E. 2x 0.4 W. 
28 17.0 I. 24 21.98. 

2 13.1 W. 29 1.0E. 


HYPERION. 

























21.2 W 
27.35. 
2.3 E. 
7.01. 
12.5 W 
18.6 S. 
23.6 E. 
28.3 I. 


2.8 W 
8.9 S. 
13.9 E. 
18.6 I. 
24.1 W 
30.1 S. 
5.2 E. 
9.9 I. 
15.4 W 
21.3S. 
26.4 E. 
gr.r I. 








d d d d 
Ja. 15.81. | Feb. 23.8 S. 4.3S. |Sept. 14.71. 
eb. 4-4 _ 24.9 E. | Oct. 4.0 W. 
NINTH SATELLITE OF SATURN. 
DIFFERENTIAL COORDINATES OF PHBE FOR IQI12. 
Mean’ Noon. Ayn — gat, Opn, — Spat. Mean Neon Ayn, —Fgae| Opn — Spat. Moan Neon. Opn. — Aga, 
IgI2. m 8 ° , IQgIz2 m 8 ° , IQIz. m 8 
Jan. 1|—-1t o1|—o 5.0] July 4 |+0 45.7 |+0 2.0} Oct. 2 |4+2 36.4 . 
I 5-4 o 5.6 Q| O 54.2 O 2.5 7 | 2 39.0 oO 10. 
II I 10.5 o 6.2 14 | I 2.6 O 3.1 IZ | 2 41.2 oO 10. 
16] I 15.3 o 6.8 19 | I 10.7 oO 3.6 17 | 2 43.0 oO 10. 
21 I 19.7 O 7.4 24} 1 18.6 O 4.2 22 | 2 44.4 O-Ir. 
26 | 1 23.8 Oo 7.9 29] I 26.3 O 4.7 27 | 2 45.4 oO II. 
3r/} 127.5} o 831 Aug. 3] 1 33.71 © 5.29 Nov. 1! 2 45.9 oO Il. 
Feb. 5] 1 30.8| o 8.6 8 | 140.8 | o 5.7 6 | 2 46.0 oO II. 
ro | 1 33.6 o 8.9 13 | 1 47.6 o 6.1 Ir | 2 45-7 O 12. 
15 | I 35-9 Oo g.I 18 | I 54.2 o 6.5 16 | 2 45.0 O 12. 
20 | I 37-7 O 9.3 23 | 2 04 Oo 7.0 21 | 2 43.8 O 12. 
25 | I 39.0 Oo 9.5 28} 2 6.3 O 7.4 26 | 2 42.2 O 12. 
Mar. 1| 1 39.8| o g.6] Sept. 2| 2 11.8{ o 7.8] Dec. 1 | 2 40.2 O 12. 
6] I 40.0 o 9.6 7 | 2 17.0 o 8.1 6) 2 37.8 oO 12. 
II | 1 39.6 Oo 9.6 12 | 2 21.7 o 8.5 Ir | 2 34.9 O 12. 
16 |} 1 38.6 O 9.5 17 | 2 26.0 o 8.9 16 | 2 31.6 O 12. 
21 | 1 36.9 O 9.3 22 | 2 29.9 O 9.3 21 | 2 28.0 O 12. 
26 | 1 34.6 O g.I 27 |\+2 33-4 |+0 9.6 26 | 2 24.1 O 12. 
31 |—1 31.7 |—o 8.8 31 |+2 19.9 | +0 II. 


‘The factor to be multiplied by 2 and 4 to obtain the axes of— 
‘The inner ellipse of the outer ring 

The outer ellipse of the inner ring 

‘The inner ellipse of the inner ring 

‘The inner ellipse of the dusky ring 
Nore.—The positive sign of / indicates that the visible surface of the ring is the northern ona, 
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SATELLITES OF SATURN, 1912. 641 


FRACTIONS OF THE PERIODS OF REVOLUTION. 


action ofa 


evolution. | Mimas. | Enceladus. Tethys. Dione. Rhea Titan. Fraction of a 
h d h d h d h d h d h 
0.00 0.0 0 00 Oo 0.0 Oo 0.0 Oo 0.0 Oo 0.0 0.00 
0.02 0.5 Oo 07 o° 09g Oo 1.3 O 2.2 Oo 7.7 0.02 
0.04 0.9 Oo 1.3 o 18 o 2.6 Oo 43 O 15.3 0.04 
0.06 1.4 Oo 2.0 Oo 2.7 Oo 39 Oo 6.5 O 23.0 0.06 
0.08 1.8 o 2.6 o 3.6 0 5.3 o 8.7 I 6.6 0.08 
0.10 2.3 Oo 3.3 0 4.5 o 6.6 o 10.8 I 14.3 0.10 
0.12 2.7 Oo 4.0 Oo 5.4 °o 7.9 Oo 13.0 I 21.9 0.12 
0.14 3.2 o 4.6 0 6.3 Oo 9.2 O 15.2 2 5.6 0.14 
0.16 3.6 Oo 5-3 Oo 7.2 O 10.5 O 17.3 2 13.2 0.16 
0.18 4.1 © 59 o 8.2 o 11.8 © 19.5 2 20.9 0.18 
0.20 4-5 o 6.6 Oo 9.1 O 13.1 © 21.7 3 4.5 0.20 
0.22 5.0 Oo 7.2 © 10.0 O 14.5 O 23.9 3 12.2 0.22 
0.24 5.4 Oo 7.9 oO 10.9 o 15.8 I 2.0 3 19.8 0.24 
0.26 5.9 o 8.6 o 11.8 O 17.1 I 4.2 4 35 0.26 
0.28 6.3 Oo 9.2 O 12.7 o 18.4 I 6.4 4 11.2 0.28 
0.30 6.8 ° 99 oO 13.6 O 19.7 r 85 4 18.8 0.30 
0.32 7.2 © 10.5 O 14.5 O 21.0 I 10.7 5 2.5 0.32 
0.34 7.7 Oo 11.2 O 15.4 O 22.3 I 12.9 5 10.1 0.34 
0.36 8.1 o 11.8 O 16.3 Oo 23.6 I 15.0 5 17.8 0.36 
0.38 8.6 O 12.5 O 17.2 r 1.0 I 17.2 6 1.4 0.38 
0.40 g.1 O 13.2 o 18.1 I 2.3 I 19.4 6 9.1 0.40 
0.42 9-5 o 13.8 Oo 19.0 I 3.6 I 21.5 6 16.7 0.42 
0.44 10.0 O 14.5 O 19.9 I 4.9 I 23.7 7 0.4 0.44 
0.46 10.4 O 15.1 o 20.8 I 6.2 2 1.9 7 8.0 0.46 
0.48 10.9 o 15.8 O 21.7 I 7.5 2 4.0 7 15.7 0.48 
0.50 11.3 o 16.4 O 22.7 r 88 2 6.2 7 23.3 0.50 
0.52 11.8 O 17.1 0 23.6 I 10.2 2 8.4 8 7.0 0.52 
0.54 12.2 o 17.8 I 0.5 I I1.§ 2 10.5 8 14.7 0.54 
0.56 12.7 o 18.4 I 14 I 12.8 2 12.7 8 22.3 0.56 
0.58 13.1 O 19.1 I 2.3 I 14.1 2 14.9 9 6.0 0.58 
0.60 13.6 O 19.7 I 3.2 I 15-4 2 17.1 9 13.6 0.60 
0.62 14.0 O 20.4 I 4.1 I 16.7 2 19.2 9 21.3 0.62 
0.64 14.5 O 21.0 I 5.0 1 18.0 2 21.4 10 4.9 0.64 
0.66 14.9 O 21.7 I 59 I 19.4 2 23.6 10 12.6 0.66 
0.68 15.4 O 22.4 r 68 I 20.7 3 17 10 20.2 0.68 
0.70 15.8 O 23.0 I 7.7 I 22.0 3 39 II 3.9 0.70 
0.72 16.3 O 23.7 r 8.6 I 23.3 3 6.1 Ir 11.5 0.72 
0.74 16.7 I 0.3 I 9.5 2 06 3 82 IT 19.2 0.74 
0.75 17.2 I 1.0 I 10.4 2 1.9 3 10.4 12 28 0.76 
0.78 17.6 I 17 I 11.3 2 3.2 3 12.6 12 10.5 0.78 
0.80 18.1 I 2.3 I 12.2 2 4.5 3 14.7 12 18.1 0.80 
0.82 18.5 I 3.0 I 13.2 2 59 3 16.9 13 «1.8 0.82 
0.84 19.0 I 3.6 I 14.1 2 7.2 3 19.1 13 9.5 0.84 
0.86 19.5 I 43 I 15.0 2 8.5 3 21.2 13 17.1 0.86 
0.88 19.9 I 4.9 I 15.9 2 98 3 23.4 14 08 0.88 
0.g0 20.4 I 5.6 I 16.8 2 11.1 4 1.6 14 8.4 0.90 
0.92 20.8 I 6.3 I 17.7 2 12.4 4 3.7 14 16. 0.92 
0.94 21.3 I 6.9 I 18.6 2 13.7 4 59 14 23.7 0.94 
0.96 21.7 I 7.6 I 19.5 2 15.1 4 8.1 15 7-4 0.96 
0.98 22.2 x 8.2 I 20.4 2 16.4 4 10.3 I5 15.0 0.98 
1.00 22.6 I 8 9 I 21.3 2 17.7 4 12.4 15 22.7 I.00 
I9QI2 41 [Eph 12] 





‘The fraction of a revolution is reckoned from the Eastern Elongation. 
jon angle of satellite p=p’ +(P—Po). 


Apparent distance of satellite s=F 22) 
[Eph 12] 
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Enceladus. Tethys. Dione. 
P-Po a P-P, ste) PP, alo) 
p p p 
+2.3 38.4 +3.1 47-5 +2.3 60.8 
2.3 37.5 3.2 46.7 2.3 59.8 
2.3 37.1 3.2 45.9 2.3 58.8 
2.2 30.4 3.2 45.1 2.3 57-7 
2.2 35-7 3.1 44.3 2.2 56.6 
+2.1 35-1 +3.1 43-5 +2.2 55.6 
+2.1 34.5 3.1 42.8 +2.1 54-7 
-0.2 35-2 +0.9 43-6 -0.2 55-7 
0.3 35-8 0.8 44.3 0.3 56.7 
0.3 36.4 0.7 45-1 0.3 57-7 
0.4 37-1 0.7 45-9 0.3 58.7 
0.4 37.8 0.6 46.7 0.3 59.8 
0.3 38.4 +0.6 47-5 -0.3 60.8 
0.3 39.0 0.6 48.3 0.3 61.8 
0.2 39-5 0.7 49.0 0.2 62.6 
0.2 40.0 0.7 49.6 0.2 63.4 
-O.1 40.3 0.8 49-9 -O.! 63.8 
0.0 40.5 +0.9 50.1 0.0 64.1 
+0.1 40.5 1.0 §0.1 +0.I 64.1 
0.2 40.4 1.1 50.0 0.2 64.0 
0.3 40.1 I.1 49-6 0.3 63.6 
+0.4 39-7 +1.2 49.2 +0.4 63.0 








Rhea. Hyperion. Tapetus. 
nae (p) (p) () 
a a a 
P—Po p P—FP, “> P—P, ys 
in. I +2.4 85.1 +2.0 239 +0.1 574 
II 2.4 83.7 2.0 235 0.1 564 
21 2.4 82.2 2.0 231 0.1 554 
31 2.4 80.7 1.9 227 0.1 544 
eb. ro 2.4 79.2 1.9 223 +0.1 534 
20 +2.3 77:9 +1.8 219 0.0 525 
[ar. 1 2.2 76.7 +1.8 215 0.0 516 
ug. 8 +0.1 78.0 —0.3 219 +0.I 525 
18 0.0 79.3 0.3 223 0.1 535 
28 —O.1 80.7 0.4 227 0.2 544 
ept. 7 O.1 82.2 0.4 231 0.2 554 
17 0.1 83.8 0.4 235 0.2 564 
27 —-0.1 85.2 —0.4 239 +0.2 574 
ict. 7 0.0 86.5 0.4 243 0.2 583 
17 0.0 87.6 0.3 246 0.1 592 
27 +0.1 88.6 0.2 249 O.I 598 
‘ov. 6 0.2 89.3 0.2 251 +0.1 603 
16 +0.3 89.7 0.0 208 -O.I 252 0.0 606 
26 0.4 89.7 +0.1 208 0.0 253 0.0 606 
lec. 6 0.5 89.5 0.2 207 +0.I 252 0.0 604 
16 0.6 88.9 0.3 206 0.2 250 0.0 600 
26 +0.7 88.1 +0.4 204 +0.3 248 0.0 | 594 
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APPARENT ORBITS OF THE SATELLITES OF URANUS AT DATE OF OPPOSITION, 
JULY 24, 1912, AS SEEN IN AN INVERTING TELESCOPE. 


South 
Apparent Apsides, 
Date. Position App. Distances. 
Angle. Ariel. Umbriel. 
May 3, 3576 135 188 
July 22,3587 14.2 196 
Oct. 30, 3599 135 188 
North 


Apparent Apsides, 
Date. Position App. Distance, 
Angle. Titania. Ober 
May 3, 357.6 309 43 
July 22, 358.7 322 431 
Oct. 10, 359.9 309 4S 





WASHINGTON MEAN TIME OF GREATEST ELONGATION. 


























ARIEL, UMBRIEL. TITANIA. OBERON. 
North. South. North. South, North. South, North and Sou 
ah aoh an! doh ah ab ah 
May 2 7.7|May 6 25|May 2 7.1|May 4 89] Apr. 27 106|May 119.0]May 17 51S 
921.2 13 15.9 10 14.0 12158]May 6 3.5 10 12.0 23 22.6N 
17 10.7 21 34 18 21.0 20 22.7 14204 19 4.9 30 1628 
25 oF 28 18.8 27 3.9 29 5.6 23 13.4 27 21.8] June 6 g8N 
June 1 13.6)June 5 83] June 4108|June 612.5]June 1 63|June 5148 13 348 
9 30 2218 1217-7 14 19.4 9233 477 
16 16.5 20112 21 06 23 24 38 16.2 23 07 
24 60 28 07 29 7-5|July 1 93 27 9.2|July 117.7) July 
July x19.4|July 514.2] July 7 145 936.2] July 6 22 10 10.7 
9 89 13 3.6 15 21.4 17 23.2 14 19.2 19 3.7 
16 22.4 2017.1 24 4-4 26 61 2312.2 27 20.7 
24 11.9 28 66fAug. r1r3/Aug. 3 13.1[Aug. 1 5.2|Aug. 5 13.7 
Aug. 1 14/Aug. 4201 9 18.3 11 20.0 922.2 14 67] Aug. 
814.8 12 96 18 12 20 3.0 38 15.2 22 23.7 
16 43 19 23.1 26 B2 28 9.9 27 82 31 16.7 
2317.8 27 12.6} Sept. 3 15.1 Sept. 5 16.9[Sept. 5 1.2|Sept. 9 97 
31 7.3|Sept. 4 20 11 22.1 13.238 313 18.2 318 2.6]Sept. 
Sept. 7 20.8 1115.5 20 5.0 22 68 22112 26 19.6 
15 10.3 19 5.0 28 12.0) 30 13.7]Oct. 1 41{Oct. 5126 
22 23.8 26 18.5] Oct. 6 18.9/ Oct. 8 20.6 gant 14 5.6 
30 13.3/Oct. 4 80 15 18 17 3.6 18 14.7 2222.5 
Oct. “8 27 1r21.5 23 88 25 10.5 27 7.0 3 15.5] Oct. 
15 16.2 19 11.0 3115.7|Nov. 217.4]Nov. 423.9|Nov. 9 8.4 
23 5.7 27 0.4) Nov. 8 22.6 Ir 0g 13 16.9 18 13 
30 19.2|Nov. 3 13.9 17-56 19 73 22 98 26 18.2 
doh 4b 
Period of Aricl, 2 12.489 Period of Titania, 8 16.942 


Period of Umbriel, 4 3.460 


Period of Oberon, 13. 11.119 





Nore.—For Ariel only every third elongation is given, and for Umbriel every alternate one. ‘The intermediate 
ones inay be found by adding ~ultiples of the period of the satellite. 
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0.00 
0.02 
0.04 


0.08 


0.10 
0.12 
0.14 
0.16 
0.18 


0.20 
0.22 
0.24 
0.26 
0.28 


0.30 
0.32 
0.34 
0.36 
0.38 


0.40 
0.42 
0.44 
0.46 
0.48 


0.50 
0.52 
0.54 
0.56 
0.58 


0.60 
0.62 
0.64 


0.68 


0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.82 
0.84 
0.86 
0.88 


0.90 
0.92 


0.94 
0.98 


1.00 
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Fractions of the Period of Revolution. 





Fraction of 

a Revolu- 
Ariel. Umbriel. Titania. Oberon. tion. 
d 4h d h d h 
0 0.0 © 0.0 Oo 0.0 0.00 
Oo 1.2 Oo 2.0 O 4.2 o 6.5 0.02 
O 2.4 Oo 4.0 o 8.4 O 12.9 0.04 
Oo 3.6 o 6.0 O 12.5 O 19.4 0.06 
o 48 o 8.0 oO 16.7 r 1.8 0.08 
o 6.0 © 10.0 O 20.9 I 8.3 0.10 
Oo 7.3 oO II.g I It I 14.8 0.12 
o 8.5 O 13.9 I 5.3 I 21.2 0.14 
Oo 9.7 O 15.9 I 9.4 2 3.7 0.16 
Oo 10.9 O 17.9 I 13.6 2 10.2 0.18 
O 12.1 © 19.9 1 17.8 2 16.6 0.20 
O 13.3 O 21.9 I 22.0 2 23.1 0.22 
O 14.5 0 23.9 2 2.1 3 5-5 0.24 
O 15.7 I 1.9 2 6.3 3 12.0 0.26 
oO 16.9 r 38 2 10.5 3 18.5 0.28 
o 18.1 r 5.8 2 14.7 4 09 0.30 
O 19.4 r 7.8 2 18.9 4 7-4 0.32 
Oo 20.6 I 98 2 23.0 4 13.9 0.34 
oO 21.8 r 11.8 3 3-2 4 20.3 0.36 
O 23.0 r 13.8 3 7-4 5 28 0.38 
I 0.2 1 15.8 3 11.6 5 9.2 0.40 
I 1.4 1 17.8 3 15.8 5 15.7 0.42 
I 2.6 I 19.8 3 19.9 5 22.2 0.44 
r 38 I 21.8 4 OT 6 4.6 0.46 
I 5.0 I 23.7 4 4.3 6 11.1 0.48 
r 6.2 2 1.79 4 85 6 17.6 0.50 
I 7.5 2 3-7 4 12.6 7 0.0 0.52 
1 8.7 2 5.7 4 16.8 7 6.5 0.54 
I 99 2 7.7 4 21.0 7 12.9 0.56 
I 11 2 9.7 5 1.2 7 19.4 0.58 
I 12.3 2 11.7 5 5.4 8 19 0.60 
I 13.5 2 13.7 5 95 8 8.3 0.62 
I 14.7 2 15.7 5 13.7 8: 14.8 0.64 
I 15.9 2 17.6 5 17.9 8 21.3 0.66 
I 17.1 2 19.6 5 22.1 9 3-7 0.68 
I 18.3 2 21.6 6 2.3 9 10.2 0.70 
I 19.6 2 23.6 6 6.4 9 16.6 0.72 
I 20.8 3 1.6 6 10.6 Q 23.1 0.74 
I 22.0 3 3.6 6 14.8 10 65.6 0.76 
I 23.2 3 5.6 6 19.0 IO 12.0 0.78 
2 0.4 3 7.6 6 23.2 ro 18.5 0.80 
2 1.6 3 9.6 7 33 Ir 1.0 0.82 
2 2.8 3 11.5 7 75 Il 7.4 0.84 
2 4.0 3 13.5 7 11.7 II 13.9 0.86 
2 5.2 3 15.5 7 15.9 II 20.3 0.88 
2 64 3 17.5 7 20.0 12 28 0.90 
2 7.7 3 19.5 8 02 12 9.3 0.92 
2 89 3 21.5 8 4.4 12 15.7 0.94 
2 10.1 3 23.5 8 8.6 I2 22.2 0.96 
2 11.3 4 1.5 8 12.8 13 4.7 0.98 
2 12.5 4 3.5 8 16.9 13 11.1 1.00 


178.8 
183.8 
189.0 
194.3 
199.8 
205.7 
212.1 
218.9 
226.5 
234.8 


243-9 
253-5 
263.6 
274.0 
284.1 


293.8 
302.8 
3ri.1 
318.7 
325-5 


331.9 
337.8 
343-3 
348.6 
353.8 


358. § 


14.3 
19.8 


25-7 
32.1 
38.9 
46.5 
54.8 


63.9 
73-5 
83.6 
94.9 
104.1 
113.8 
122.8 
131.1 
138.7 
145-5 
151.9 
157.8 


163.3 
168.6 


173.8 
178.8 


athe fraction of a revolution is reckoned fromthe Northern Elongation. tS fraction of a revolution is reckoned from the Northern Elongation. 


Position angle of satellite b= P+ (P— — P. 
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I.000 
0.995 
0.984 
0.964 
0.939 


0.908 
0.873 
0.834 


oO. 761 


0.733 
0.713 
0.700 
0.700 
0.713 
0.733 
0.761 
0.796 
0.834 
0.873 


0.908 
0.939 


0.984 
0.995 


1.000 
0.995 


0.964 
0.939 


0.908 
0.873 
0.834 


0.796 
0.761 


0.733 
0.713 
0.700 
0 700 
0.713 
0.733 
0.761 
0.796 
0.834 
0.873 


0.908 
0.939 
0.984 
0.995 
1.000 


PHENOMENA, 1912. 


a BIMATIONS. 
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SATELLITE OF NEPTUNE, 1912. 64" 


“APPARENT ORBIT OF THE SATELLITE OF NEPTUNE AT DATE OF OPPOSITION 
JANUARY 13, 1912, AS SEEN IN AN INVERTING TELESCOPE. 


South 


\ <4 


North 


Date. Position Angle Apparent Distance 
of Apsis. at Apsis. 
.-} Ca 
Jan. 20, 107.2 16.8 
Apr. 29, 105.9 16.1 
Sept. 20, III.2 16.0 
Dec. 29, 110.6 16.8 


cr SP SSS SSS SSS SSS SSS SSS SSS SS SS 





East. West. West. East. West. 
d h d h d hb d bh dq! 
Jan. 1 7.7| Jan. 4 63 Mar. 26 13.9} Oct. 15 5.5 | Oct. 18 4. 
7 49 10 (3.4 Apr. I II.0 21 2.5 24 I. 
I3 2.0 16 0.6 7 8.0 26 23.5 29 22. 
18 23.2 2I 21.7 13 5.1 | Nov. 1 206 | Nov. 4 19. 
24 20.3 27 18.9 19 2.1 7 17.6 1o 16 
30 17.4 | Feb. 2 16.0 24 23.1 13 14.7 16 13. 
Feb. 5 14.6 8 13.1 30 20.2 19 11.7 22 10. 
Ir 11.7 14 10.3 May 6 17.2 25 88 28 7. 
17 88 20 7.4 12 14.1 | Dec 1 5.9 | Dec 4 4 
23 5.9 26 45%  j$1§ 126; &3..... 7 3.0 10 I 
29 3.0 | Mar. 3 «1.6 Sept. 24 16.0 13 OI 15 22 
Mar. 6 o.1 8 22.7 30 13.0 18 21.2 21 19. 
II 21.2 14 19.8 Oct. 6 10.0 24 18.3 27 16. 
17 18.3 20 16.9 12 7.0 30 15.4 33 13. 





The above times are the instants of each passage of the satellite through the apsi 
of its apparent orbit. The position of the satellite at any other time may be found b 
measuring around the orbit from the apsis last passed through, bearing in mind that th 
radius vector of the satellite describes equal areas in equal times. 

The period of the satellite of Neptune is 54 215.044. 





Norz—In the preceding diagrams the central circle represents the planet and is on the tame scale ae the ots 
feb ent 
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Lonorrupg Frou GREENWICH. Reduction 
sia"iime 
No. of Me Descrirrion. 
In Time. In Are. ‘Noon to 
S.T. M.N. 
hm s cow s : 
1I|]+0 7 O11 |+ 145 1.5|+ 1.15 | Obs. Paris Academy of Science, Hendaye. 
2 |- 9 14 20.30/-138 35 4.5|- 91.06 
3/+ 455 6.8 |+ 73 46 42.0] + 48.48 | BS Obs. 36”.8 N., 6%.79 E. 
4 |— 012 855/- 3 2 8.2|- 2.00 E. 
5 |+ 520 5.39|+ 80 1 20.8|+ 52.58 | Obs.of : - Old Obs.,76”.4S.,2".46 E. 
6 |+ 450 5.93|+ 72 31 29.0] + 47.66 Obs, Old Obs.20”.6 N.,1*.26 E. 
7 |+ 5 34 55-19]}+ 83 43 47.8] + 55.02 the University of Michigan. 
8 |+ 5 53 35-89|+ 88 23 58.4| + 58.09 of the Lawrence University. 
9 |- 945 1.34/- 11 15 20.1]/- 7.40 Italy. 
10 |+ 4 46 11.73|+ 71 32 56.0] + 47.02 | Branch of the Harvard College Observatory. 
11 |+ 0 26 35.4 [+ 63851.0/+ 4.37 | University 
12 |— 1 34 52.92|— 23 43 13.8) — 15.59 Greece. 
13 |+ 5 626.0 |+ 763630 |+ 50.34 Bees Observatory. 
14 |— 0 43 33.65|— 10 53 24.8]— 7.16 
15 |- 0 828.0 |- 2 7 0 |- 1.39] Fabra Obs. of the Royal Acad: of Sci. and Arts, 
16 |- 7 43 38 -115 5430 |— 76.16 West Australia. 
17 |+ 556 7.3 |+ 89 1 49.5|+ 58.50 Beloit College. 
18 |- 021 12.75/— 5 1811.2}— 3.48 aval School. 
19 |+ 8 9 2.72|+122 15 40.8] + 80.34 the University of California. 
20 |— 0 53 34.85|— 13 23 42.8|— 8.80] Royal Obs. Old Ops. 56”.4 N., of.39 W. 
21 |- 053 27.45|— 13 21 §1.8)— 8.78 | Urania 
22 |— 053 54.2 |- 13 2833 |- 8.86 Boxe Fee 
23 |- 029 45.73|- 726 26.0/— 4.89 University. 
24 |— 0 23 57-17/- 5 5917.6|—- 3.94 
25 |+ 5 1 31.85|+ 75 22 57.8|+ 49.53 | Sayre Obs. of Lehigh Univ. at South Bethlehem. 
26 |+ 031 40.9 |+ 755 13.5|+ 5-20| Private observatory of the Earl of Rosse. 
27 |+ 54654 |+ 864330 |+ 56.99 = 8 of Indiana. 
28 |+ 4 56 54.20/+ 74 13 33.0] + 48.77 Bid of Colombia. 
29 |- 451 15.74|— 72 48 56.1| — 47.85 Colaba. 
30 |— 0 28 23.22/— 7 5 48.3|- 4.66 | Royal University Observatory. 
31 |+ 0 2 §.54/+ O31 23.1/+ 0.34 Univ. of Bordeaux at Floirac. 
32 |+ 44419.1 |+ 71 4 46.5|+ 46.71 RB Univ., Old Obs. 34” N., 4%.1 E. 
33 |- 0 4031.2 |— 10 7 48.0!- 6.66 . 
34 |- 035.15.9 |- 8 48585|- 5-79 
35 |- 1 8 8.79|/- 17 2 11.8|— 11.20 | Royal University 
36 |-10 12 6.4 |-153 136 |—100.55 | Queensland, Australia. 
37 |- 017 26.9 |— 421 43.5|- 2.87 Prd Old Obs. 3’18”N.,1°.8E. 
38 |- 1 1615.3 |— 19 3 49.5,— 12.53 KESTS Polytechnic School. 
39 |- © 022.75|- 0 5 41.2/— 0.06 Observatory. 
40 |+ 444 31.05|+ 71 7 45.8| + 46.74 | Harvard College Observatory. 
41 |— 113 54.76|— 18 28 41.4] — 12.14 | Royal Observatory. 
42 |- 033 14.9 |— 818 43.5|—- 5.46 | Internat. Lat. Obs., Island of Sardinia. 
43 |- 1 020 |-15 5 0 |— 9.91 | Royal Astrophysical Obs. of the University. 
44 |— 2 24 55.77|— 36 13 56.6|— 23.81 | University Observatory. 
45 |+ 514 §.22|+ 78 31 18.3| + 51.60 | Leander McCormick Obs. of Univ. of Virginie. 
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Geographic Reduction, fo Alti- Log p Longitude 


— 


No. PUACE. Latitude. Latitude. | (Meters). Citaude) Washington. 
of ” , ” m s 
46 | Chicago . . . . |+41 50 1.0] -11 35.9] ... 19.999 348|+ O 42 11.06 
47 | Christiania . . . |+59 54 44.0] -10 8.7 25 |9.998 901|— 5 51 9.30 
48 ' Cincinnati, Ohio . [+39 8 19.5] -11 25.4 | 249 |9.999433|/+ 0 29 25.62 
49 | Cleveland, Ohio . |+41 30 14.5] -11 34.9 | 212 |9.999370/+ 0 18 10.04 
50 | Clinton, N.Y. . . |+43 3 17.0] -11 38.7 | 276 19.999335|— 0 6 38.33 
51 | Coimbra. . . . [+40 12 24.5] -II 30.3 99 19.999 396|— 4 34 32.7 
52 | Columbia . . . [+38 56 51.7] -11 24.4] 225 |9.999436|/+ I I 2.55 
53 | Columbus . . . [+39 59 50.4] -I1 29.4] .. .1|9.999394|+ O 23 468 
54 | Copenhagen. . . |+55 41 12.6] -10 53.1 14 19.998 998|— 5 58 34.48 
55 | Cordoba. . . . |-31 25 15.2| +10 22.2 | 434 |9.999 632|— O 51 27.56 
56 | Cracow . . . . |+50 3 52.0] -II 29.9] 220 |9.999152|— 6 28 6.06 
57 | Dantzig . . . . |+54 21 18.0| -1I 4.1 3 19.999 029/— 6 22 55.4 
58 | DehraDun . . . {+30 18 51.8} -10 9.4 687 |9.999674|—-IO 20 29.25 
59 | Denver,Colo. . . [+39 40 36.4| -11 27.9 | 1650 |9.999514|+ I 51 31.85 
60 | DesMoines, Iowa . |+41 36 ©o | -11 35.2 | 296 |9.999374|+ 1 6 14.78 
61 | Dorpat . . . . |+58 22 47.1| —10 26.4 65 |9.998 938|/-— 6 55 9.07 
62} Dresden . . . . [+51 2 16.8] -11 25.4] ...]/9.999112/— 6 3 10.63 
63 | Dublin. . +53 23 13.1| -II 11.3 86 19.999 059|— 4 42 54.7 
64 | Dun Echt., Scotland +57. 9 36 | -10 39.2 | 141 |9.998972/-— 4 58 35.8 
65 | Durham. . +54 46 6.2] -I1 0.9] 107 |/9.999026|— 5 I 56.03 
66 | Diisseldorf . . . |+51 12 25.0| —11 24.6 26 19.999 I10/— 5 35 208 
67 | Edinburgh . . . |+55 55 28.0] -10 50.9| 134 |9.999000/— 4 55 31.6 
68 | Edinburgh . . . [+55 57 23.2| -I10 50.7 106 |9.998 998|— 4 55 32.7 
69 | Evanston, Ill. . . [442 3 33.4| -11 36.5 | 175 |9.999354|+ O 42 26.5 
70 | Flagstaff, Ariz. . [+35 12 30.4| -10 59.2 | 2210 |9.999 664|+ 2 18 28.79 
71 , Gaithersburg, Md. +39 8 13.2] -II 25.4 | 165 |9.999427/+ O O 31.95 
72 | Geneva,N. Y.. . |+42 52 46.2] -11 38.3 | 152 |9.999331/-— O O 14.78 
73 | Geneva, Switzerland |+46 11 58.8| -11 39.9 | 406 |9.999 264|— 5 32 52.49; 
74 | Genoa. +44 25 9.3] -II 40.2 | 105 |9.999 288|/— 5 43 57.11 
75 | Georgetown, D. Cc. +38 54 26.7| -1I 24.2 46 |9.999 425|+ 0 O 2.48 
76 | Glasgow, Mo. . . |+39 13 45.6] -11 25.8 227 |9.999 430|+ I 3. 2.30 
77  Glasgow,Scotland. |+55 52 42.8] -10 51.5 55 |9-998997/- 4 51. 5.23 
78 Gotha . . . [+50 56 37.9| -II 25.9 | 320 |9.999136|— 5 51 6.27 
79 | Gottingen. - [+51 31 47.9| -11 22.8 | 160 | 9.999111 |— 5 48 2.07 
80 | Greencastle, Ind. . [+39 38 46.6) -11 27.8 | 262 |9.999 421 |+ 0 39 8.56 
81 . Greenwich . . . {+51 28 38.1/} -11 23.1 | 47 19.999 104/- § 8 15.78 
82 Hamburg... . |+53 28 46.0! -11 10.6 40 19.999 054|/— 5 49 14.3 
83 Hamburg . . . [+53 33 7.0! -II IO.1 25 19.999 O051|- 5 48 9.6 
84 Hamburg. . |+53 32 §1.8| -11 10.2 30 |9.999 051 |— 5 48 9.20 
85 : Hanover, N. H. . |+43 42 15.3 | -II 39.6 183 |9.999 312/- 0 19 7.87 
86 Harrow, England. [+51 34 47.1; -I1 22.6 67 |9.999 103/— 5 6 55.92 
87 | Haverford, Pa. . |+40 0 40.1' -11 29.4 | ...1|19.999394|- 0 7 3.08 
88 Heidelberg . . . |+49 23 55. 21-11 32.6 | 570 |/9.999192/1— 5 43 8.91 
89 Heidelberg . . . |+49 23 54.9! —II 32.6] 562 |9.999 191 ]— 5 43 10.03 
| Helsingfors . . . [+60 9 42.6. -10 5.6 38 19.998 896/|— 6 48 4.93 
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Loncrrupe From Greenwics. | Reduction 
from Gr. 
Sid. Time 
of Mean Descrirrion. 
In Time. In Are. Noon to 
S.T.M.N 
hom 8 Led 8 
+5 50 26.84 |+ 87 36 42.6] +57.57 | Old Obs.; transferred to Evanston, Ill, in 1887. 
-O 42 53.52|- 10 43 22.8] — 7.05 | Observatory 
+5 37 41.40|+ 84 25 21.0] +55.48 | Univ.Obs.on 1/53S.17°.6W. 
+5 26 25.82 |+ 81 36 27.3] +53.62 | Obs. of Case 
+5 1 37-45|+ 75 24 21.7| +49.55 | Litchfield Obs. of Hamilton College. 
+0 33 43-1 |+ 8 25 46.5) + 5.54 
+6 9 18.33|/+ 92 19 35.0] +60.67 
+5 32 2.6 |+ 83 039.0] +54.55 em, 
-o 50 18.70|— 12 34 40.5| — 8.26 
+4 16 48.22|+ 6412 3.3] +42.19 | National Observatory of Argentine Republic. 
I 19 50.28|— 19 57 34.2| —13-12 | Royal University 
-1 14 39.6 |— 18 39 54.0] -12.26 | Western Prussia. 
-5 12 13.47|- 78 322.0] —-51.29 | Obs. Great Trigonometric Survey of India. 
+6 59 47.63 |+104 56 54.4] +68.96 | Chamberlin Univ. of Denver. 
+6 14 30.56 |+ 93 37 38.4] +61.52 | Drake University . 
-1 46 53.29|— 26 43 19.3] -17.56 University (Jurjew). 
~O 54 54.85 |— 13 43 42.7] — 9.02 
+0 25 21.1 |+ 62016.5| + 4.16 Dunsink. 
+0 9 40.0 |+ 225 0.0] + 1.59 
+0 6 19.75|+ 1 34 56.3] + 1.04 | Observatory of the University. 
-0 27 5.0 |— 6 4615.0] — 4.45 | Municipal 
+0 12 44.2 |+ 311 3.0] + 2.09 | Roy. Obs. Hill. 
+0 12 43.1 |+ 3 1046.5] + 2.09 Hill. 
+5 50 42.3 |+ 87 4034.5] +57.61 of North Western Univ. 
+7 26 44.57|+111 41 8.6] +73.39 | Lowell . 
+5 8 47.73|+ 77 11 56.0] +50.73 Latitude Observatory. 
+5 8 1.00/+ 77 015.0] +50.60 
-O 24 36.71|- 6 910.7] — 4.04 
—O 35 41.33|- 855 20.0] — 5.86 
+5 8 18.26|+ 77 433-9] +50.65 | Georgetown College Observatory, Washington. 
+6 11 18.08]+ 92 49 31.2| +61.00 | Morrison 
+0 17 10.55|+ 417 38.3] + 2.82 
—O 42 50.49|— 10 42 37.3| — 7.04 | Ducal 
-0 39 46.29|- 9 56 34.3| — 6.53 | Royal . 
+5 47 24.34|+ 8651 5.1] +57.07 of De Pauw University. 
Oo O 0.00 o 0 0.0 0.00 
0 40 58.5 |- 10 14 37.5] — 6.73 Bergedorf. 
-0 39 53.8 |- 9 5827.0] — 6.55 
-O 39 53-42|- 9 58 21.3] — 6.55 | Imperial Marine Observatory. 
+4 49 7.91 |+ 72 16 58.7] +47.50 | Shattuck Observatory of Dartmouth Cotlege. 
+0 1 19.86|+ 019 57.9] + 0.22 | Colonel Tupman’s 
+5 I 12.70|+ 75 18 10.5] +49.48 = 
—O 34 53-13|— 843 17.0] — 5.73 Institute, KSnigstubl. 
—O 34 54.25|- 8 43 33-7| — 5-73 Institute, Konigstuhl. 
-1 39 49.15 !— 24 57 17.3! -16.40 | University Observatory. 
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Lonorrupe yao Gremnwicu. | Reduction 
from Gr. 
Sid. Time 
No. of Mean DRscRIPTION. 
In Time, In Are, Noon to 
8. TM. N. 
hom s eof ” s 
g1|-1 6 24.7 |— 16 36 10.5] -10.91 | Astrophysical Obs., near Steinamanger. 
92|-7 36 41.86 |-114 10 27.9] —75.01 | British Colonial Observatory. 
93|+6 6 6. |+ 91 31 30. | +60.14 | Obs. of of Iowa. 
94/+5 5 55-99]+ 76 28 59.9] +50.26 University. 
95)+5 11 29.48|+ 77 52 22.2| +51.17 | Mr. Hall's Montego Bay. 
96-0 46 20.27|- 11 35 4.0] — 7.61 | University 
97|-© 46 22.0 |— 11 35 30.0] — 7.62 Observatory. 
98\-1 15 54.34 |— 18 58 35.1) -12.47 » Hungary. 
99|-© 33 36.4 |- 824 6.0] — 5.52 Se Heidelberg in 1896. 
100/-3 15 16.5 |- 48 49 7.5| —32.08 | Englehart Obs. of the Imperial University. 
rorl+oO 1 15.1 |+ 018 46.5| + 0.21 , Kew Gardens, London. 
102|-0 40 35.55|- 10 8 53.3} — 6.67 «9 N., o%.12 Ey 
103/-2 2 0.64|— 3030 9.6] -20.04 . 
Toqj-1 18 11.7 |— 19 32 55-5] —12.85 
1O5|—I 21 59.04 |— 20 29 45.6| —13.47 | Royal . 
106|-0 56 31.59|- 14 753-9] — 9.29 | Obs. of the Austria. 
107|+3 51 37-0 |+ 57 5415.0] +38.05 | Obs. Nat. Univ., Argentine Republic. 
108|+6 20 58. |+ 95 14 30. | +62.58 | Obs. of the State Univ. of Kansas. 
109]-O 17 56.17|- 429 2.6/ — 2.95 | University 
I10|-O 49 33.98 |— 12 23 29.7] — 8.14 | University 
III]-O 22 15.2 |— 5 33 48.0] — 3.66 | University Cointe. 
112|+0 36 44.68|/+ 911 10.2] + 6.04 Tapada. 
113}+0 12 17.33|+ 3 420.0] + 2.02 
114|-O 52 45.01 |— 13 11 15.1] — 8.67 3 the University. 
11§/-O 57 52-41 |— 1428 6.1] — 9.51 | Manora Austria. 
116]-0 19 8.55|- 447 8.3] — 3.14 | Obs. of the Univ., St. Genis, Laval. 
117/+5 57 37-93 |+ 89 24 29.0] +58.75 SM! Univ. of Wisconsin. 
118|-5 20 59.12 |— 80 14 46.8] —52.73 | Founded by East India Company. 
119|+O 14 45.12|+ 3 41 16.8) + 2.42 | Ast. and Observatory. 
120|-8 3 50. |-120 57 30. | —79.48 . 
121/+8 9 5.6 |+122 16 24.0] +80.35 | U.S. Naval 
122/+o 33 48.4 |+ 827 6.0] + 5.55 | Obs. of Col. Collooney. 
123/-O 21 34.59|— 5 23 38.9] — 3.54 | National 
124|-3 50 12.6 |- 5733 9.0] —37.82 | Royal » Port-Louis. 
125|-9 39 54-0 |-144 58 30.0] —95.26 | State Obs.; transf. from Williamstown in 1861 
126|-0 8 55.6 |— 213 54.0] — 1.47 near Paris. 
127|+4 50 37.18 |+ 72 39 17.7| +47-74 
128|-0 36 45.92|- 9 11 28.8] — 6.04 
129|+6 12 56.84 |+ 93 14 12.6] +61.27 of Minnesota. 
130|-9 24 30.75 |-141 7 41.3] —92.74 Latitude Observatory, Japan. 
131|-0 43 42.9 |- 10 55 43.5| — 7.18 | Ducal 
132|+4 54 18.63 |+ 73 34 39.4| +48.35 | McGill . 
133|-2 30 17.09|— 37 34 16.3| —24.69 | Obs. of , Presnia. 
134] +8 6 34.89 |+121 38 43.3] +79.93 | Lick of California. 
135147 52 14.33|+118 3 34.9! +77.58 | Solar Observatory, near Pasadena, Cal. 
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161 
162| 
163! 
164) 
165) 
166, 
167 
168 
169) 
170. 
x71! 
172 
173, 
174) 
175 
176) 
177| 
178) 
179| 
180] 





Novis” Bavaria . 
ay ee 
Nashville, Tenn. . 


New Brunswick, N. J, 


New Haven, Conn. 
New York . . 


Odessa, Russia | 
O-Gyalla, Hungary 
Omaha, Nebr. 
Oncativo, Arg. Rep. 
Ottawa, Canada 
Orono .... 
Oxford, Miss. 
Oxford, Eng. 
Oxford, Eng. 


Palermo, Italy ; 


Paramatta, N.S S.W. 
Paris . . 
Perth. . . 
Philadelphia 

Pola, Austria 
Potsdam 


RI. 
Pulkowa, Russia . 
Quebec, Canada 
Quito . . 
Riga, Russia 
Rio de Janeiro . 
Rome 
Rome 
Rome . 
San Fernando . 
San Francisco . 





. 


+48 8 45.5 
+40 51 46.3 
+36 8 54.4 
29 50 46.6 
+47°0 «12 
+40 30 0.6 
+41 19 22.3 
+40 45 23.1 
+43 43 16.9 
+46 58 21.8 


+4219 2 
+44 27 41.6 
+37 48 5 
+46 28 37.9 
+46 28 36.7 


+47 
+41 
-31 
+45 
+44 
+34 
+51 
+51 
+45 
+38 
33 
+48 
-31 
+39 
+44 
+52 
+41 
+50 
+40 
+41 
+59 
+46 
-o 
+56 
22 
+41 
+41 
+41 
+36 


52 
16 
55 


27-3 
5.6 
10 


23 30 


53 
22 
45 
45 
24 


58 

12.6 

35-4 

34-2 
5 


6 44.0 


48 
50 
57 
58 
5r 
22 
41 

5 
20 
50 
46 
47 
14 
57 
54 


53 
53 
54 
27 


49.8 
11.2 
8.9 
2.1 
48.7 
56.0 
18 
15.8 
55.8 
21 
18.7 
59-2 
° 


9. 
23.6 
53-6 
33-5 

4.8 
42.0 


+37 47 27.9 
(Eph 12] 





-Ir 
-Ir 
“Ir 
Ir 
-Ir 
Ir 
Ir 
Ir 
+10 
wir 
Ir 
-10 
oir 
-Il 
-Ir 
-Ir 


+10 
-IL 
+10 
-Ir 
Ir 
“Ir 
-IL 
“Ir 
-Ir 
-I1 
-10 
-11 
+0 


3] -10 


+8 


-Ir 
-IL 
Ir 
11 
-Ir 


37.2 
17.9 


39.6 


37-1 
43 
27.8 


40.4 
52.0 
21.6 
21.6 
40.4 
19.7 
46.9 
34-5 
28.1 
29.2 
40.4 
17-9 
35:5 
29.8 
30.9 
35-9 
10.4 
39.2 

5:7 
41.3 
21.1 
36.1 
36.0 
36.1 


17.8 








197 








SEAS BSaute 


2° 
8 
: 
3 
1 
N 
3 





9.999 232 |— 7 11 
9-999 200|/— 6 21 
9.999 384/+ 1 15 
9-999 610|— 0 53 
9.999 262/- 0 § 
9.999 272|— 0 33 
9.999 533|+ © 49 
9-999 098|— 5 3 
9.999 098|- 5 3 
9-999 258|— 5 55 
9.999 447|- 6 1 
9.999 546|+ 8 47 
9.999 172|— 5 17 
9.999 594|+11 8 
9.999 400|~ 0 7 
9.999 272|- 6 3 
9.999 085|- 6 Oo 
9.999 354|— 0 12 
9.999 149/- 6 5 
9.999 389|- 0 9 
9.999 352|— 0 22 
9.998 907|- 7 9 
9.999 226|— 0 23 
0.000 198|/+ 0 5 
9.998 967 |- 6 44 
9.999 783]- 2 15 
9.999 350|— 5 58 
9.999 350|— 5 58 
9-999 353}- 5 58 


9-999 485|— 4 43 


+ 19.999 4501+ 3 


EGE sBPaE- 


232 


317 
42.13 
56.1 
36.34 
39.83 
34-42 
23.14 
50.88 
43-95 
34-4 
11.33 
12.15 
5-25 
26.6 
27.08 
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No. 


181 
182 
183 


185 


188) S 


160 
gc 
1g! 


193 
104 

195 
106 
197 


201 
202 
203 


205 
206 
207 
208 
209 
21C 
211 
212 
213 
214 
215 


216 
217 
218 
219 
220 


221 
222 
223 
224 
225 


OBSERVATORIES, 1912. 


Upsala, Sweden 


Urbana .. . 
Utrecht, Holland . 
Venice 

Vienna 

Vienna 

Vienna 

Warsaw . . 
Washington. 
Washington. 
Washington . 


Washington. 
Wellesley, Mass. 
Wellington . 
West Point. . 
Wilhelmshaven 


Williams Bay, Wis. 


Williamstown, Mass. 


Windsor, N.S. W.. 
ZO-S@. . . 
Zurich 


“Tatieate. 


, 


0 


-—33 18 oO 

—33 26 42.0 
+42 15 18.2 
+38 38 3.0 
+§9 56 32.0 


+59 20 33.0 
+53 50 40 

+48 35 0.3 
—33 51 41.1 
+43 2 13.1 


+19 24 17.5 
19 31.3 
+41 54 O 
+42 39 27 


+41 


+35 


+48 


+38 
+38 
+42 
+41 
+53 
+42 
+42 
—33 
+31 
+47 


39 


39 
36 
38 
43 


27.5 


35-9 
45 

45-4 
52-9 


8 10.7 


26 

4 
12 

8 
5! 

6 

5 
26 
13 
12 
12 
13 
55 
53 
53 
56 
17 
18 
23 
31 
34 
42 
36 

5 
22 


47-0 
8.0 


36.8 
12.1 
29.4 
20.2 

9.6 
10.5 
55-4 
53.8 


46.7 
4-7 
14.0 
38.8 
17.3 
14.8 
43 
0.6 
22.1 
52.2 


12.6 
30 

30.8 
47-7 
40.0 


—I!I 
—-I0 


-10 
—II 
—II 
+10 
~II 
-7 
-II 
~II 
—II 
-Ir 2.8 


~II 
—~It 
—II 
II 
~Ift 


—II 
—II 
—-1I0O 
—II 
—Io0 


—II 
—II 
—II 
—II 
—II 


—II 
—IlI 
—-II 
—ItI 
—II 


-II 
—II 
+1 
—II 
~-II 
—-II 37.7 
—II 38.0 
+10 44.9 
-10 18.6 
—II 38.2 
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tre 


eG SRE SR 2: 3S 8 | 


_ 
. & 


SE 2 


* 3: 


276 
"220 
21 
236 
13 
15 
240 
214 
280 
1IO 
82 
31 


61 
47 
170 


335 
213 

16 
100 


470 


it 


| 


9.999 614 


i 


»h mm 
— © 42 §2 


9-999 590|— O 25 29.56 


9.999 342 
9.999 429 
9.998 898 


9.998 915 


— © 17 55.49 
+ © 52 33.48 
-—7 9 27.2 


— 6 20 29.77 


9-999 050|— 4 58 23.10 


9-999 184 
9.999 548 


9.999 328 


9:999 994 
9-999 392 
9-999 347 
9-999 354 
9-999 502 


9-999 308 
9-999 315 
9-999 255 
9-999 325 


. | 9-999 427. 


9.999 105 
9.999 284 
9.999 561 
9.999 431 
9.998 9OI 


9-999 408 
9-999 087 
9-999 256 
9-999 199 
9-999 198 


9.999 202 
9.999 O90 
9-999 428 
9.999 424 
9.999 422 


9.999 422 
9-999 340 
9-999 364 
9-999 371 
9-999 O51 


9-999 352 
9-999 340 
9.999 552 
9.999 617 
9.999 237 


— § 39 2047 
+ 8 46 54.68 
-9 3+ 


+ I 28 30.75 
26.58 
- oO 
— 6 
+9 
+o 
—5§ 
-— 6 
-o 
— 9 22 13.1 
7 48.1 
39 2.96 
41 55.96 
3 53 
18 45.93 
44 38.2 
28 46.8 
57 37-7 
13 37-17 
13 41.1 
13 26.89 
32 23.06 
© 0.00 
Oo 3.63 
Oo 9.6 
O 15.78 
23 3 
12 37.70 
I2 25.23 
40 50.89 
45 57.46 
—- 0 1§ 26 
+ 8 48 23.7 
+10 46 59.5 
— 5 42 28.08 
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Loncrtupg From GREENWICH. Reduction 
from Gr. 
Sid. Time 
No. of Mean Duxscriprion. 
In Time. In Are. Noosa to 
S. T. M,N. 
hm s eo ” 8 
181|+ 42524 |+ 6621 O | + 43.60| Southern Observatory of Carnegie Institution. 
182/+ 4 42 46.22)+ 70 41 33.3| + 46.45.| National Obs. of Chile. Old Obs. 16”.6 N., 9.5 E. 
183/+ 4 50 20.29|+ 72 35 4.3]+ 47.70| Observatory 3% 
184+ 6 0 49.26/+ 90 12 18.9] + 59.27 | Washington 
185|— 2 111.4 |— 3017 51.0|— 19.91 | Imperial University 
186|— 1 12 13.99|— 18 3 29.9|— 11.87 | Observatory of Academy of Science. 
187|+ 09 52.68/+ 22810.2/+ 1.62 | Stonyhurst College Observatory, near Blackburn. 
188/— 0 31 4.69|— 7 46 10.3|— 5.11 | Imperial University Observatory. 
189|-10 4 49.54|—-I5I 12 23.1| — 99.36 | Government Observatory, South Australia. 
190+ 5 4 33-36|+ 76 8 20.4] + 50.03 | Observatory of Syracuse University. 
191|+ 6 36 46.53|+ 99 11 38.0 National Observatory of Mexico. 
192|— 4 37 10.80|— 69 17 42.0 
193\+ 44420 |+ 71 5 0 Observatory. 
194/- 05456 |- 1344 0 Italy. 
195|— 9 18 58.02 |-139 44 30.3 University 
196|+ 5 17 34.65|+ 79 23 39.7 University 
197|- 0 5 49.88/— 1 27 28.2 University 
198) 055 2-95|— 13 45 44.3 
199|+ 4 54 42.29/+ 73 40 34.3 Institute. 
200\— 4 13 57-3 |- 63 29 19.5 Obs., Turkestan. 
201/+ 0 027.7 |+ 0 655-5 Observatory of Sir W. Huggins, London. 
202|— 0 30 47.18|— 7 41 47.7 Royal 
203|/+ 5 50 11.74|+ 87 32 56.1 Observatory 
204|+ 812 9 +123 215 
205|— 1 10 30.15|— 17 37 32.3 
206+ 5 52 54.0 |+ 88 13 30 Observatory of the University of Illinois. 
207|— 0 2031.0 |- 5 7 45.0 University Observatory, Sonnenborgh. 
208|— 0 49 22.12|— 12 20 31.8 Observatory of the Nautical Institute. 
209/- 1 § 21.39|— 16 20 20.9 Imperial Univ. Obs. Old Obs. 1’ 20” S.,10%.25 E. 
210}— I § 25.3 |— 16 21 19.5 Oppolzer , Stadt. 
2utj— 1 § 11.11|— 16 17 46.7 Ottakring. 
212|— 124 7.28/— 21 1 49.2 
213/+ § 815.78/+ 77 3 56.7 Heights. 
214|+ 5 812.15|+ 77 3 2.3 HB1893. 
215|+ 5 8 6.2 |+ 77 1 33.0 Smithsonian 
216+ § 8 0.0 |+ 77 0 0.0 Obs., Brookland, D. C. 
217\+ 44513 |+ 71 1815 i 
218|-11 39 6.52|-174 46 37.8 it New Zealand. 
219'+ 4 55 50.55|+ 73 57 38.3 Obs. 9” N., 1".2 E 
220\— O 32 35.11|— 8 8 46.7 Observatory of Germany. 
221+ § 54 13.24|+ 88 33 18.6 of Chicago. 
222|+ 45250 |+ 731230 College. 
223/-10 320.5 |-15050 7.5 a Ae 
224|- 8 444.7 |-121 11 10.5 Obs. of the Jesuits China. 
225!- 0 3412.301- 833 4.5 Observatory of the Polytechnic School. 














‘LUNAR DISTANOES: « 


| THE COMPUTATION OF LUNAR DISTANCES. 


Find the lunar distance of Aldeberan January 3, 


let a and & Right Ascegsiog 3 
“ wapd Om 
“ ‘DeLunatr Distance | 
Also let tan M=ntan & sec (a? —a) 
seveneneiihatiel 
s 
ri ess 


@, 4 =y. 3,39 23 

ton mga: a 

@—a=+ 54°45 9” 

S=+ 25 13 50 cos (M—5) =9.964 358 

tan 6’ =9.673 220 cosec M =0.198 

sec (a’ —a) =0.238 742 cos D =9.793 000 
tan M=g.911 962 D =51° 37’ 13” 

(Bpb 1a) 


TABLE I. 661 


Pog the corrections necessary to reduce to the times of west and east elongations for latitude other than 45°, 
wee a. 

‘*Use Table ITT for interpolation for longitude from Greenwich. ‘These times are given to two decimal 
and for each day on page IT of the Green’ Ephemeris. 


(Bpb 8) 


fos the corrections necessary to reduce tothe times of west and east elongations for latitude other than 45°, 
sre TyUse Table III for interpolation for longitude from Greenwich. ‘These times are given to two decimal places 
tod for each day on page II of the Greenwich Ephemeris. 


(Bpb ua) 


TABLE I. 663 


Sid. Time of 
Mean Noon at 
Greenwich.* 


50 43.7 
58 36: 


10 56 53.5 


It 12 39.7 
11 20 32.8 
11 28 25.9 
11 36 19.0 


11 44 12.1 
11 §2 5.2 
11 59 58.4 
12 °7 515 
12 15 44.6 


12 23 37-7 
12 31 30.8 
12 39 23.9 
12 47 17.0 
12 55 10.1 


13 3 3.2 
13 10 56.3 
13:18 49.4 
13 26 42.6 
13 34 35-7 


13 42 28.8 
13 50 21.9 
13 58 15.0 
146 Br 
14 14 12 
Hof the corrections necessary to reduce to the times of west and east elongations for latitude other than 45°, 
we "eUse Table III for interpslation for longitude from Greenwich. ‘These times are given to two decimal * 
and for each day on page IT of the Greenwich Epbemeris. 
(Bob ra} 





POLARIS FOR THE 90TH MERIDIAN WEST OF GREENWICH. 
R. AJ App. Decl.| Mean Central Time of— Lat. 45°) of— Bok, mae 
Astr. Date — 
Uoper | Upper | upper Culm. | Lower Culm. | West Elong. | Rast Hions. 
h m e , 
1912 1 28 88 50 

6 ‘ hm =s hom ep a m bh = h ms 
Oct. 27 | 45-3 32.8 I 4 3 23 2 5 16 58.4 5 96 I4 23 S43 
29 | 45-3 33-6 10 56 11 22 54 13 16 50.6 5 38 14 29 474 

3I} 45-1 34-4 10 48 19 22 46 21 16 42.7 4 33-9 14 37 
Nov. 2 44-5 35-3 10 40 27 22 38 28 16 34.8 4 46.0 24 45 a3 
4] 43. 36.0 10 32 34 22 30 36 16 27.0 4 38.2 14 $3 268 
6/1 43.3 36.7 10 24 42 22 22 44 16 19.1 4392.3 rs § 99 
81 43.0 37-3 10 16 50 | 22 14 §2 16 11.2 4 22 5 9 139 
10} 42.8 38.1 10 8 57 22 6 §9 16 3.3 4 146 15 t7 Gr 
12 | 42.2 38.9 io 1 § | 32159 7 | 15 55. 4 z IS 24 592 
14 | 41.4 39-7 9 53 12 2m 51 14 35 47- 3 15 32 533 

16 | 404 40.4 9 45 20 21 43 22 I$ 39- 3 3-9 15 40 

18 39.2 41.0 9 37 27 21 3§ 29 T§ 31. 3 43.1 15 48 
20 | 38.2 41.6 9 29 34 21 27 36 1§ 24.0 3 38.2 15 §6 91.7 

22 | 37-4 42.2 Q 21 42 2% 19 44 x5 16.1 3 37.3 1% 4 
24 | 36.7 42.9 9 13 49 21 Ir SI 15 8.3 3 19.4 36 12 179 
26] 35.7 43-6 9 § 56 21 3 58 15 0.3 3 ae 36 20 110 
28 | 34.5 44.3 858 3 | 2056 § | 14 52. 3 16 28 41 
go | 32.9 44.9 8 50 10 | 20 48 12 14 44. 2 55.8 26 35 57-3 
Dec. 2| 31.4 45-5 8 42 16 | 20 4018 | 14 36.7 2 47-9 16 43 504 
4] 300 46.0 8 34 23 | 20 32 25 14 28. 2 40.0 16 51 435 
6 | . 28.9 46.5 8 26 30 20 24 32 14 20.9 2 32.2 16 59 366 
8 27.7 47.1 8 18 37 20 16 39 14 13.0 2 24.2 IZ 7 29-7 
10 26.2 47.7 8 10 44 20 8 45 14 5.1 2 16.3 17 15 228 
12 24.4 48.2 8 2 50 20 O 52 13 57-2 2 8.4 17 23 160 
14 | 22.5 48.7 75456 | 19 52 58 13 49.3 2 0.5 17 31 9.1 
16 20.6 49.1 747 3 19 45 4 13 41.5 I 52.6 17 39 2.2 
18 | 18.9 49-5 739 9 | 19 37 11 13 33.6 I 44.7 17 46 55.3 
20 17.3 49.8 7 31 16 19 29 17 13 25.7 I 36.9 17 54 484 
22 15.8 §0.2 7 23 22 19 21 24 13 17.8 I 29.0 1B 2 415 
24 14.1 50.7 7: 15 29 19 13 30 13 9.9 I 21.12 18 10 347 
26 12.0 51.1 7 7 35 19 5 37 13 2.0 I 13.2 18 18 27.8 
28 9:7 51.5 6 59 41 18 57 43 12 54.1 I 5-3 18 26 209 
30 7.6 51.7 6 51 47 18 49 48 12 46.2 O 57-4 18 34 140 

TABLE Ia. 


CORRECTIONS TO THE TIMES OF ELONGATIONS FOR DIFFERENT LATITUDES. 





not the corrections necessary to reduce to the times of west and east elongations for latitude other than 45°, 
see Table Ia. 

*Use Table III for interpolation for longitude from Greenwich. These times are given to two decimal places 
and for each day on page II of the Greenwich Ephemeris. 
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TABLE INTO MEAN SOLAR TIME. 665 
TO BE FROM A SIDEREAL TIME 
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TABLE II.—SIDEREAL INTO MEAN SOLAR TIME. 667 


TO BE SUBTRACTED FROM A SIDEREAL TIME INTERVAL. 





























real. 17" | 18" | r9o* | 20% | 217 | 22% | see onas. 
m m 8 m 8 m $s m $s m s _™m $s | in $s 8 
Oo 2 47.102! 2 §6.932/3 6.762 | 3 16.591 | 3 26.421 | 3 36.250| 3 46.080 0.000 
I 2 47.266 | 2 57.096|3 6.925|3 16.755 | 3 26.585 | 3 36.414] 3 46.2 0.003 
2 2 47.430| 2 §7.260/3 7.089] 3 16.919/ 3 26.748 | 3 36.578! 3 46.407 0.005 
3 2 47.594) 2 57-424/3 7.-253| 3 17.083 | 3 26.912 | 3 36.742/ 3 46.571 0.008 
4 2 47.758 | 2 57.587|3 7.417 | 3 17.246) 3 27.076 | 3 36.906 3 46.735 0.01! 
5 2 47.922] 2 57.75113 7-581 | 3 17-410| 3 27.240] 3 37.069 | 3 46.899 0.014 
6 2 48.085 | 2 57.91513 7-745|3 17-574| 3 27-404] 3 37-233 | 3 47.063 0.016 
7 | 2 48.249 | 2 58.079) 3 7.908 | 3 17.738 | 3 27.568] 3 37-397 | 3 47-227 0.019 
8 2 48.413 | 2 58.243|3 8.072] 3 17.902 | 3 27.731 | 3 37.561 | 3 47.390 0.022 
9 2 48.577 | 2 58.406/3 8.236) 3 18.066) 3 27.895 | 3 37-725 | 3 47-554 0.025 
10 2 48.741 | 2 58.570| 3 8.400] 3 18.229] 3 28.059 | 3 37.889 | 3 47.718 0.027 
II 2 48.905 | 2 58.73413 8.564] 3 18.393 | 3 28.223) 3 38.052 | 3 47.882 0.030 
12 2 49.068 | 2 58.898|/3 8.728) 3 18.557 | 3 28.387 | 3 38.216| 3 48.046 0.033 
13 2 49.232 12 59.062/3 8.891 | 3 18.721 | 3 28.550} 3 38.380) 3 48.210 0.035 
14 2 49.396 | 2 59.226) 3 9.055 | 3 18.885 | 3 28.714] 3 38.544/| 3 48.373 0.038 
15 2 49.560 | 2 59.389/3 9.219] 3 19.049 | 3 28.878 | 3 38.708 | 3 48.537 0.041 
16 2 49.724| 2 59.553/3 9-383] 3 19.212 | 3 29.042 | 3 38.871 | 3 48.701 0.044 
17 2 49.888 | 2 59.717|3 9-547| 3 19.376 | 3 29.206} 3 39.035 | 3 48.865 0.046 
18 2 §0.051 | 2 59.881 | 3 9.710] 3 19.540| 3 29.370| 3 39.199 | 3 49.029 0.049 
19 2 50.215|3 0.04513 9-874} 3 19.704 | 3 29.533 | 3 39-363} 3 49.193 0.0§2 
20 2 50.379 | 3 0.209] 3 10.038 | 3 19.868 | 3 29.697 | 3 39.527 | 3 49.356 0.055 
21 2 50.543]3 0.372 | 3 10.202 | 3 20.032 | 3 29.861 | 3 39.691 | 3 49.520 0.057 
22 2 §0.707|3 0.536| 3 10.366] 3 20.195 | 3 30.025 | 3 39.854 | 3 49.684 0.060 
23 2 50.870 | 3 0.700] 3 10.530| 3 20.359 | 3 30.189 | 3 40.018 | 3 49.848 0.063 
24 2 51.034|3 0.864) 3 10.693 | 3 20.523] 3 30.353| 3 40.182 | 3 50.012 0.066 
25 2 51.198|3 1.028] 3 10.857 | 3 20.687 | 3 30.516] 3 40.346| 3 50.175 0.068 
26 2 §1.362/3 1.192} 3 11.021 | 3 20.851 | 3 30.680] 3 40.510] 3 50.339 0.071 
27 2 §1.526)3 1.355 |3 11.185 | 3 21.014] 3 30.844 | 3 40.674| 3 50.503 0.074 
28 2 51.690/3 1.519] 3 11.349 | 3 21.178 | 3 31.008 | 3 40.837 | 3 50.667 0.076 
29 2 51.853/3 1.683] 3 11.513] 3 21.342 | 3 31.172| 3 41.001 | 3 50.831 0.079 
30 2 §2.017|3 1.847] 3 11.676| 3 21.506| 3 31.336| 3 41.165 | 3 50.995 0.082 
31 2 §2.181/3 2.011 | 3 11.840] 3 21.670] 3 31.499| 3 41.329 | 3 51.158 0.085 
32 2 52.345|3 2.174] 3 12.004] 3 21.834 | 3 31.663 | 3 41.493 | 3 51.322 0.087 
33 2 §2.509/3 2.338| 3 12.168 | 3 21.997 | 3 31.827 | 3 41.657 | 3 51.486 0.090 
34 2 §2.673|3 2.502| 3 12.332| 3 22.161 | 3 31.991 | 3 41.820) 3 51.650 0.093 
35 2 §2.83613 2.666] 3 12.496) 3 22.325 | 3 32.155 | 3 41.984 | 3 51.814 0.096 
36 2 §3.000/3 2.830| 3 12.659 | 3 22.489 | 3 32.318] 3 42.148 | 3 51.978 0.098 
37 2 53.16413 2.994| 3 12.823| 3 22.653 | 3 32.482 | 3 42.312 | 3 52.141 O.101 
38 2 53-328/3 3.157] 3 12.987 | 3 22.817 | 3 32.646} 3 42.4761 3 52.305 0.104 
39 2 §3-492/3 3-321] 3 13.151 | 3 22.980| 3 32.810| 3 42.639 | 3 52.469 0.106 
40 2 53-656/3 3-485 1/3 13.315 | 3 23.144| 3 32-974 | 3 42.803 | 3 52.633 0.109 
41 2 53-819/3 3-649/ 3 13.478 | 3 23.308 | 3 33.138 | 3 42.967 : 3 52.797 0.112 
42 2 53-983/3 3.813] 3 13.642 | 3 23.472 | 3 33.301 | 3 43.131 | 3 52.961 O.115 
43 2 54-147|3 3-977/3 13.806] 3 23.636 | 3 33.465 | 3 43.295 | 3 53-124 0.117 
44 2 54.311/3 4.140] 3 13.970] 3 23.800] 3 33.629] 3 43-459 | 3 53.288 0.120 
45 2 54-475|3 4-304] 3 14.134] 3 23.963 | 3 33-793 | 3 43-622 ' 3 53.452 0.123 
46 2 54.638/3 4.468 | 3 14.298] 3 24.127 | 3 33-957 | 3 43-786 3 53.616 | 0.126 
47 2 §4.802|3 4.63213 14.461 | 3 24.291 | 3 34.121] 3 43. 950| 3 53. .780 0.128 
48 2 54.966/3 4.796) 3 14.625 | 3 24.455 | 3 34.284] 3 44.114! 3 53-943 0.131 
49 2 §5-130|3 4.960} 3 14.789 | 3 24.619) 3 34.448 | 3 44.278' 3 54.107 0.134 
50 2 55-294}3 5-123] 3 14.953] 3 24.782 | 3 34.612 3 44-442 3 54-271 0.137 
5! 2 55-458|3 5.287] 3 15.117] 3 24.946 | 3 34.776 | 3 44.605 | 3 54.435 0.139 
52 2 55-621/3 5.451] 3 15.281 | 3 25.110| 3 34.940| 3 44.769! 3 54.599 0.142 
53 2 55-785|3 5-615] 3 15-444| 3 25.274] 3 35-104] 3 44.933! 3 54.763 0.145 
54 2 55-949|3 5-779} 3 15.608 | 3 25.438) 3 35.267 45-097 | 3 54.926 0.147 
55 2 56.113} 3 5-942] 3 15.772] 3 25-602 | 3 35.431 | 3 45.261 | 3 55.090 0.150 
56 2 §6.277| 3 6.106) 3 15.936! 3 25.765 | 3 35-595 | 3 45-425! 3 55.254 | 0.153 
57 2 56.441 | 3 6.270) 3 16.100| 3 25.929) 3 35-759 | 3 45-588 | 3 55.418 0.156 
58 2 56.604|3 6.434) 3 16.264 | 3 26.093 | 3 35-923 | 3 45-752 | 3 55-582 O.ASB 
59 2 56.768/3 6.598] 5 16.427 | 3 26.257 | 3 36.086\ 3 45.9163, §8-108\ 89 \ OSS 

tae a ne a Ne a For 

real, r7* {| 18" | 198 | 20" \ ax \ 22 \ 2 TESTA 
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TABLE III.—MEAN SOLAR INTO TIME. 669 
TO BE ADDED TO A MEAN TIME 
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670 TABLE IIL—MEAN SOLAR INTO SIDEREAL TIME. 
TO BE ADDED TO A MEAN TIME 
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TABLE IV. 671 


FOR FINDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1912. 


Reduce the observed altitude of Polaris to the true altitude. 

Reduce the recorded time of observation to the local sidereal time. 

Take out the App. R. A. and App. Decl. of Polaris for the time of observation (Table I). 

Subtract the App. R. A. from the local sidereal time of observation and the remainder is the 
hour-angle of Polaris. 

With this hour-angle as the vertical argument, and the App. Decl. of Polaris as the horizontal 
argument, take out the correction from Table IV and add it to or subtract it from the true 
altitude, according toitssign. .. 

For other altitudes than 45°, corrections taken from the supplementary table at the bottom 
of Table IV (Table IVa) may be applied when necessary for the degree of accuracy required. 

Exam ple.—1912, October 7, at 10° 40™ 30° P. M. local mean solar time, in longitude 59° west 
of Greenwich, suppose the true altitude of Polaris to be 33° 20’ o’’, required the latitude of the 
place. 


h mies 


Local astronomical mean time . . . . . . 10 40 30 
Reductions from Table III for 10° 407 30° ——. . . . +1 45 
Greenwich sidereal time of mean noon, October 7, Table I . 13 3 3 
Reduction from Table III, for longitude (=3" 56™ west, or plus) +o 39 
hm ss 
Sum (having regard to signs) is equal to local sidereal time . 23 45 57 
R. A. of Polaris (Table I) for time of observation . . . 1 28 43 
hms 
Remainder is equal to hour-angle of Polaris . . . 22 17 14 
Decl. of Polaris (Table I) for time of observation 88 50 25 3 , 
True altitude . . . . . . . . - +33 20 o 
Correction from Table IV . . . . . . - mI 2 34 
Correction from TableIVa_. . . . . . . — 3 
Latitude of the place . . . . . . - +32 17° 23 


Observations of Polaris for latitude should be made, when practicable, near the times of 
upper or of lower culminations (hour angle o® or 12") (Table I, 4th and 5th columns). However, 
at sea, if made near elongation (hour angle 6" or 18"), the hour angle, and hence the local time, 
should be known within one minute. 





H ~~ 88° 50’ 0” | 88° 50’ 10’” | 88° 50’ 20’ | 88° 50’ 30” | 88° 50’ 40’ | 88° 50’ 50” 
h m 4 oo é 4 , a é kd é ot 4 “on 
oo j-7o 0 | —69 50 : —69 40 : —69 30 : —69 20 : —69 10 : 

3 69 59 69 49 69 39 ;| 6929 »| S919 || 699 9 | 
6 69 58 *'| 69 48 1] 69 38 69 28 69 18 69 8 
9 | 69 56 7} 69 46 7| 6936 2| 6926 2| 6916 2) 69 6 3 
12 | 6954 7| 69 44 69 34 69 24 69 14 69 4 
3 3 3 3 3 3 
o15 |—69 51 —69 41 —69 3: 4 —69 21 4 —69 II 4 —69 1 4 
18 | 6947 4| 69 37 4| 69 27 69 17 69 7 68 57 
21 69 42 | 69 32 5 69 22 69 12 > 69 2 1 68 52 3 
24 69 36 ©] 69 26 69 16 6] 69 6 2| 68 56 2| 6846 
27 69 30 , 69 20 ’ 69 10 7 69 oO 7 68 50 7 68 40 7 
© 30 | —69 23 —69 13 —69 3 —68 53 —68 43 —68 33 
33 69 16 7 69 6 2 68 56 27 68 46 7 68 36 7 68 26 7 
36 69 8 8| 6858 68 48 68 38 68 28 68 18 
39 68 59 9] 68 49 9| 68 39 9} 68 29 9| 68 19 9] 68 9g YF 
42 68 49 re 68 39 _ 68 29 LY 68 19 . 68 9 iY 67 59 - 
© 45 | —68 38 —68 28 —68 18 —68 8 —67 58 —67 48 


1 o |—6 —67 25 —67 15 —67 5 —66 55 —66 45 
3 6) 0 15| 67 11 14] 67 1 14] 66 51 14] 66 41 14] 66 31 34 
6 67 5 15] 6656 %5| 66 46 '5| 66 36 '5| 6626 '5| 66 16 15 
9 66 48 '7| 6639 '7!| 6629 '7| 6619 '7| 66 g TT\ 6 89) 
112 |—66 31 '7| —66 22 17) —66 12 '7\|—66 2 *7\—6s 52 *1\—65 © 22 OB 
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TABLE IV. 


FOR FINDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1912. 
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88° 50’ 0” | 88° 50’ 10” | 88° 50’ 20’ | 88° 50’ 30” 


88° so’ 40’ 


88° so’ 50’ 


ee | eS | | A: | AS |S | RS | TD 


tn db 


Curr 


NJ VAG 


1912 


—32 3 
31 14 49 


30 24 5° 


+11 


-+- 


+ 





—31 59 
31 10 49 
30 20 9° 
29 30 9° 
28 40 59° 

—27 50 
26 59 5! 
26 85! 


| 
» ROAM AV OO 
ind & Ww 
sam QOAbvs~] mo 
Ca 
Lo, | 


So.) 
wn 
> 


+1 | 
Go 
wm 
Mm 


7 54 


+ 
G Go fg» mn 


OOON AUhWw Nm OO 
v= 
~~] 


—31 53 —31 48 
31 449] 30 59 49 

30 15 49 | 30 10 
29 25 9° | 29 20 5° 
28 35 5° | 28 30 5° 
—27 45>. |-27 40> 
2655 9° | 2650 5° 
26 45! | 26 0 5° 
2513 5'| 25 9 5! 
24 22 >" 24 18 >) 

—23 30 5 —23 26 
22 38 57; 22 34 5? 
21 46 52 | 21 42 5? 
20 54 57 | 20 50 5? 
20 153/ 19 58 5? 
53 52 

—19 8 —19 6 
18 15 93 | 18 13 53 
17.22 53] 17 20 53 
16 29 53 | 16 27 93 
15 3653 | 15 34 53 
wry 42 24 | ay gt 3 
13 48 54) 13 47 54 
12 54 54 12 53 54 
12 0 94! 11 59 54 
11 654] x1 5 54 
—10 12 4 —10 11 mt 

9 18 9 17 
8 24 54 8 23 54 
6 35 55 6 35 54 
~ yr 54] gg, 54 
44655 | 4 46 55 
35199 | 351 59 
2 56 55 2 56 55 
2 199 2 195 
—16> |— 1 6 Ss 
—o12 oH —o12 oy 

+ oO 42 +o 42 
1 37 99 1 37 59 
+ 326° |4 3 26° 
4 20 54] 4 20 54 
515 55| 5 15 55 
6 10 35, 6 9 54 
7 4 a 7 4 > 
+ 7 59 +758°% 
9 48 54) 9 46 54 
10 42 94 | 10 40 54 
11 36 594 | x1 34 54 
+12 30 54 +12 28 54 

13 24 94 | 13 22 54 j 

14 17 53 14 15 53 
15 10593] 15 8 53 
1 393! 16 1 353 
+16 56 >> |+416 54 °° 
1749 53) 17 46 5? 
18 42 53 | 18 38 5? 
19 34 5? | 19 30 5? 
+20 26 5? |+20 22 5? 
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—31 44 
30 55 49 
30 6 49 
29 16 5°? 
28 26 5° 


+1 | 


-+- 


+ 


—31 40 
30 2 
29 13 
28 
26 42 5! 
25 52 9° 
25 
24 
22 
21 


+1 | 


+ 


+ 


19 


19, 


18 6 


18 oO 
17 


17 


17 


17 
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H.A Decl. 88° 50’ 0/7 88° 50’ 10’) 88° 50’ 20’ 88° 50’ 30" 88° 50’ 40’’| 88° 50’ 50” ot 
hm , ” , ” , ” , ” ’ ” , ” bm 
10 3 |+61 15 +61 6 +60 57 +60 48 +60 39 +60 30 13 57 
6| 6141 26! 61 32 2©| 6: 23 261 6x 14 26| 61 5 2] 60 56 26 . 54 
9! 62 726) 61 57? 61 48 75 | 61 39 25 | 61 3075 | 61 21 25 51 
12]} 623275] 622275] 621375] 62 475] 615575] 61 46 25 48 
15 | 62 56 *4 62 46 oa 62 37 ot 62 28 *4 62 19 *4 62 10 a4 45 
10 18 |+63 20 4 +63 10 4 +63 0 3 +62 51 3 +62 42 3 +62 33 3 13 42 
21| 6343 73| 63 33 73| 63 23 75| 63 1473) 63 5 73| 62 56 23 39 
24| 64 5 77) 6355 77] 6345 27| 63 36 27| 63 27 277) 63 18 2? 36 
27| 64267 | 641777] 64 7 27) 6358 27) 63 48 77) 63 39 7! 33 
30 64 47 2I 64 38 2I 64 28 21 64 19 2I 64 9 21 64 o 2! 30 

20 20 20 20 20 20 
10 33 |+65 7 +64 58 +64 48 +64 39 +64 29 +64 20 13 27 
36| 65 2679| 651719! 65 8 79} 6459 7°] 64 49 7°] 64 40 70 24 
39! 6545179! 65 36'9! 65 27191 65 1819! 65 8191 64 59 19 21 
42| 66 318] 65 5418] 65 45 18] 65 3618) 65 2618] 65 17 18 18 
45| 66 21 18 | 661278 | 66 313 | 65 5413) 65 44 181 65 35 78 15 
10 48 |+66 39 +66 30 +66 20 y +66 II 7 +66 1 7 +65 52 7 13 12 
51 | 6655 29} 664629] 6636 1©| 6627 15| 661719] 668 16 9 
54] 6711 29] 67 216} 6652 19| 664215! 663215] 66 23 15 6 
10 57| 672615} 671775] 67 715) 665715] 6647 '5| 66 38 15 3 
Ir oO! 67 41 1 67 31 14 67 21 4 67 11 4 67 1 14 66 52 - 130 
Ir 3 |+67 55 +67 45 +67 35 +67 25 +67 15 +67 5°°| 1257 
6| 68 843] 675843) 674813] 673813] 67 28 '3| 67 18 13 54 
9| 68 20 17!| 68 10 7] 68 o 17] °67 50 12| 67 40 !2 | 67 30 !? 51 
12} 6831 72 | 68 21 12 | 6811 7? | 68 x TE) 67 51 14 | 67 gr 48 
15 | 68 42 10 68 32 10 68 22 10 68 12 10 68 2 10 67 52 10 45 
Ir 18 |+68 52 +68 42 +68 32 +68 22 +68 12 +68 2 12 42 
21| 69 1 9] 6851 9] 6841 9] 6831 9} 6821 9;} 6811 9 39 
241 6910 9| 69 o 9| 6850 9] 6840 9| 6830 9] 6820 9 36 
271 6918 8| 6 8 ®| 6858 8| 6848 8| 6838 8| 6828 8 33 
30] 6925 7] 6915 7| 69 5 7| 6855 7) 6845 7| 6835 7 30 
II 33 |+69 32 y +69 22 7 +69 12 y +69 2 y +68 52 7 +68 42 7 12 27 
36 69 38 © 69 28 © 69 18 © 69 8 6 68 58 © 68 48 © 24 
39| 6943 5| 6933 5| 6923 5| 6913 5| 69 3 5] 6853 5 21 
42| 6947 4| 6937 4| 6927 4| 6917 4] 69 7 4| 6857 4 18 
45 69 51 4 69 41 ¢ 69 31 4 69 21 7 6911 4 69 1 4 15 
11 48 |+69 54 +69 44 +69 34 +69 24 +69 14 +69 4 12 12 
51| 6956 7] 6946 7| 6936 ?| 6926 ?7| 6916 7! 69 6 ? 9 
54| 6958 7} 6948 7| 6938 7] 69 28 ?| 6918 7/] 69 8 ? 6 
11 57/ 6959 '| 6949 '| 6939 | 6929 '| 6919 7] 69 g ! 3 
12 0|+70 0 ! {+69 50 ' |+69 40 !' |+69 30 !1+69 20 1/469 10 !| 12 0 

TABLE IVa. 


Table IV has been computed for an altitude of 45°. 


from the following table may be applied when the desired degree of accuracy requires it. 


For other altitudes, corrections taken 








Altitude. 0 ° ° ° ° ° > | Altitude. 
HA. 20 30 40 50 60 70 HA. 
h h id ve ow a Mt 4 oe h h 
re) 12 fe) fe) fe) oO fe) fe) oO 12 24 
I Il —2 — 2 — I fe) +1 + 2 + 5 13 23 
2 10 9 7 5 —2 2 8 18 14 22 
3 9 17 13 9 3 4 15 37 15 21 
4 8 26 20 13 5 6 23 55 16 20 
5 7 33 25 17 7 7 29 68 17 19 
6 6 —35 | —27 | —18 —7 +8 +31 | +73 18 18 
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TABLE V. 


AZIMUTH OF POLARIS AT ALL HOUR ANGLES, 1912. 
For hour angles o° to 125 the star is west of north, and for hour angles 12" to 24 it is east of north.] 
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TABLE VI. 679 


AZIMUTH OF POLARIS AT ELONGATION, 1912. 


Decl, , J ; loc loco 5 , Variation for— 
. ° , , 
Lat. 88° 50’ 0/” |88° 50’ 10/7/B8° 50’ 20/"/8B° 50’ 30/”/88° 50’ 40/”/BB° Ss’ 50”| 


— SS lS |S | Rs | | Ne 9 
—_—— 


° , ° ] ” ° , ” e ’ td ° , ” e ‘ ” ° , ” ” ” 
25 0 ]1 17 14.2/1 17. 3.2] 16-52.2]}1 16 41.1 | 1 16 30.1 | 1 16 19.1 | $0.62 | —1.10 
25 20 {1 17 26.9/1 17 15.9/1 17 4.811 16 53.7] 1 16 42.7|1 16 31.6 0.64 1.11 
25 40 |1 17 39.8/1 17 28.8/1 17:17.7/1 17 66|1 16 55.5 | 1 16 44.4 0.65 1.11 
26 0/1 17 §3.0|1 17 41.9|/1 17 390.7(/1 17 196/117 8.5] 1 16 57.4 0.66 1.11 
26 20 [1 18 6.4/1 17 55.2|1 17 44.0/1 17 32.9] 1 17 21.7| 1 17 10.6 0.67 1.12 
26 40 | 1 18 20.0/1 18 8.8] 1 17 57.6) 1 17 46.4|1 17 35.2 | 1 17 24.0] +0.68 | —1.12 
27 O |: 18 33.8|1 18 22.6] 1 18 11.4/1 18 0.2] 1 17 48.9] 1 17 37.7 0.70 1.12 
27 20 |1 18 47.9} 1 18 36.7] 1 18 25.4| 1 18 14.2|1 18 2.9] 1 17 51.6 0.71 1.13 
27 40 |r 19 2.3/1 18 51.0] 1 18 39.7/1 18 28.4/1 18 17.1/1 18 5.8 0.72 1.13 
28 O|1 19 169/1 19 5.5/1 18 54.2/1 18 42.9|1 18 31.6] 1 18 20.2 0.73 1.13 
28 20 |1 19 31.7] 1 19 20.3/1 19 9.0/1 18 57.6] 1 18 46.3] 1 18 34.9 | +0.74 | —1.14 
28 40 | 1 19 46.8/1 19 35.4] 1 19 24.0| 1 19 12.6/1 19 1.2] 1 18 49.8 0.75 1.14 
29 O1|1 20 2.2]/1 19 50.7]1 19 39.3|1 319 27.9|1 19 16.4]1 I9 5.0 0.77 1.14 
29 20 /1 20 17.8} 1 20 6.3] 1 19 54.8] 1 19 43.4| 1 19 31.9|1 19 20.4 0.78 1.15 
29 40 | I 20 33.7| 1 20 22.2/1 20 10.7|1 19 59.2| 1 19 47.6|1 19 36.1 0.80 1.15 
30 O | 1 20 49.8|1 20 38.3] 1 20 26.7] 1 20 1§.2|1 20 3.6/1 19 52.1 | +0.81 | —I.15 
30 10 |r 20 §8.0/1 20 46.4|1 20 34.8| 1 20 23.3/1 20 11.7/1 20 OF 0.82 1.16 
30 20 |r 21 63|1 20 54.7] 1 20 43.0] I 20 31.§|/1 20 19.9|1 20 8.3 0.82 1.16 
30 30 |i 21 14.6|1 21 3.0/1 20 51.3|1 20 39.7|1 20 28.1} I 20 16.5 0.83 1.16 
30 40 | 21 23.0/1 21 11.4] 1 20 59.7] 1 20 48.1] i 20 36.4|1 20 24.8 0.84 1.16 
3O 50 |1 21 31.5|1 21 19.9]1 21 8.2]1 20 56.5|1 20 44.8] 1 20 33.1 | +0.85 | —1.16 
31 O |1 21 40.0|1 21 28.4/1 21 16.7/1 21 5.0/1 20 53.3] 1 20 41.6 0.85 1.17 
31 10 |1 21 48.6] 1 21 37.0] 1 21 25.3] 1 21 13.5|1 21 1.8] 2 20 50.1 0.86 1.17 
31 20 | 1 21 57.3/1 21 45.6] 1 21 33.9|1 2% 22.1 | 1 21 10.4|1 20 58.7 0.87 1.17 
31 30 |1 22 60/1 23 54.3/1 23 42.6/1 21 308/121 21 19.1] 1 21 7.4 0.88 1.17 
31 40 |r 22 14.8|/1 22 3.4] 1 2% 51.3] 1 21 39.6[1 21 27.8] 1 21 16.1 | +0.88 | —1.18 
31 50 | I 22 23.7|/1 22 12.0|/ 1 22 0.2/1 21 48.4|1 21 36.6) 1 21 24.8 0.89 1.18 
32 O {1 22 32.7|1 22 209/1 22 9.1) 1 22 57.3) 1 21 45.5 |1 23 33-7 0.90 1.18 
32 10 | 1 22 41.7 | 1 22 29.9]1 22 18.3} 1 22 6.3] 1 21 54.5 |1 21 42.7 0.90 1.18 
32 20 | 1 22 §0.8/|1r 22 39.0] 1 22 27.2 | 1 22 15.3]1 22 3.5]1 23 51.7 0.9! 1.18 
32 30 | 1 23 OO] 1 22 48.2 |1 22 36.3] 1 22 24.5|/1 22 12.6| 1 22 0.8] +0.92 | —1.19 
32 40 |i 23 9.3 | I 22 57.4] 1 22 45.5 | 1 22 33.7| 1 22 21.8|/1 22 9.9 0.93 1.19 
32 50 {1 23 18.7] 1 23 68] 1 22 54.8] 1 22 43.0] 1 22 31.1] I 22 19.2 0.93 1.19 
(33 «OO | 1 23 28.1} 1 23 16.2]1 23 4.2] 1 22 52.3] 1 22 40.4] 1 22 28.5 0.94 1.19 
33 10 | I 23 37.6) 1 23 25.7] 1 23 13.7|1 23 1.8] 1 22 49.8/| 1 22 37.9 0.95 1.20 
33 20 | I 23 47.2 |1 23 35.2 |1 23 23.2] 1 23 11.3 | 1 22 59.3 | 1 22 47.3 | +0.96 | —1.20 
33 30 |i 23 56.9/1 23 44.9/ 1 23 32.9} 1 23 20.9/1 23 89/1 22 56.9 0.96 1.20 
33 40 | 1 24 66/1 23 546|1 23 42.6|1 23 30.5|/1 23 18.5/1 23 6.5 0.97 1.20 
33 50 |i 24 16.4|/1 24 4.4] 1 23 52.3 | 1 23 40.3|1 23 28.2/1 23 16.2 0.98 1.20 
34 O|1F 24 26.3 |1 24 14.3 |1 24 2.2/1 23 50.1 | I 23 38.0|1 23 26.0 0.99 1.21 
34 10 | 1 24 36.3|1 24 24.3] 1 24 12.2 /1 24 OO]! 23 47.9/1 23 35.8 | +1.00] —1.21 
34 20 | 1 24 46.4) 1 24 34.3 |1 24 22.2 |1 24 10.0|1 23 57.9/1 23 45.8 1.00 1.21 
34 30 | 1 24 56.5 |1 24 44.4|1 24 32.3|1 24 20.1 | 1 24 8.0/1 23 55.9 1.01 1.22 
34 40 |1 25 6.7/1 24 54.6/1 24 42.4|1 24 30.3|1 24 18.1 | 1 24 6.0 1.02 1.22 
34 50 |1 25 17.0/1 25 4.9]1 24 52.7|1 24 40.5|1 24 28.3] 1 24 16.1 1.03 1.22 
35 O|1 25 27.4/1 25 15.2|1 25 3.0/1 24 508|1 24 38.6|1 24 26.4 | +1.04 | —1.22 
35 10 | 1 25 37-.9/1 25 25.611 25 13.4/1 25 1.2/1 24 49.0|1 24 36.8 1.05 1.22 
35 20 | 25 48.5 |1 25 36.2/1 25 24.0/1 25 11.7|1 24 59.5 |1 24 47.3 1.06 1.23 
35 30 | 1 25 §9.2/1 25 46.9|/1 25 34.6/1 25 22.3/1 25 10.1 | 1 24 57.8 1.06 1.23 
35 40 | 1 26 10.0/1 25 57.7|1 25 45.3 |1 25 33.0|1 25 20.7/1 25 8.4 1.07 1.23 
35 50 |i 26 20.8|1 26 8.5/1 25 56.13/11 25 43.811 25 31.4] 1 25 19.1 | +1.08 | 1.23 
36 oO |1 26 31.7] 1 26 19.4|1 26 7.0] 1 25 54.6] 1 25 42.2 | 1 25 29.9 1.09 1.24 
36 10 | I 26 42.7] 1 26 30.4/1 26 18.0] 1 26 5.5] 1 25 53.1] I 25 40.7 1.10 1.24 
36 20 |1 26 53.8) 1 26 41.4/1 26 29.0|1 26 16.5]1 26 4.1 | 1 25 51.7 1.11 1.24 
36 30 |1 27. 5.0/1 26 52.§/|1 26 40.1 | 1 26 27.6] 1 26 15.2|/1 26 2.8 1.12 1.24 
36 40 |1 27 16.3}1 27 3.8/1 26 §1.3]1 26 38.9] 1 26 26.4|1 26 14.0| +1.13 | —1.25 
36 50 | I 27 27.7|1 27. 1§.2|1 27 2.7|1 26 50.2] 1 26 37.7|1 26 25.2 1.14 1.25 
37 O |1 27 39.2 | 27 26.7/1 27 14.1 | 1 27 1.6| 1 26 49.1 | 1 26 36.6 1.15 1.25 
37 10 | 1 27 50.8 | 1 27 38.2 | 1 27 25.6/1 27 13.1 | 1 27 06/1 26 48.1 1.15 1.25 
37 20 |1 28 2.4/1 27 49.8] 1 27 37.2 |1 27 24.7|1 27 12.1 | 1 26 59.6 1.16 1.26 
37 30 |r 28 14.2 |1 28 1.5] 1 27 48.911 27 36.3.\ 1 27 237 \4 27 WAN AAA HAS 
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‘| 88° 50’ 0//88° 50’ 10/\88° 20/188° 50’ 30’/88° ‘88° \———_—_—__—_—————_ 
Lat. 5 50’ I 8° 50’ 8° 50’ 30/8 sor aor 50’ 50’ of Latl sab 
° , ° , ” e , ” ° ‘ ” e , a” ° , ” e , uw a “a 
37 30 | 1 28 14.2/1 28 1.5/1 27 48.9] 1 27 36.3 [1 27 23.7 | 1 27 ILI 1.17 | 1.26 
37 40 | I 28 26.1) 1 28 13.4/1 28 08/1 27 48.1} 1 27 35.5 | 1 27 22.9 1.18 1.26 
37 50 | 1 28 38.1 | 1 28 25.4] 1 28 12.7/1 28 0.0/1 27 47.4|1 27 34-7 1.19 1.27 
38 o |1 28 50.1 | 1 28 37.4/1 28 24.7] 1 28 12.0} 1 27 59.3|1 27 46.6 1.20 1.27 
38 10 |1 29 2.3|1 28 49.5 |1 28 36.8) 1 28 24.0/1 28 11.3] 1 27 58.6 1.21 1.27 
38 20 | 1 29 14.6|/1 29 1.8] 1 28 49.0|1 28 36.2] 1 28 23.5 | 1 28 10.8 | +2.22 | —1.27 
38 30 | 1 29 27.0/1 29 14.2|/1 29 1.4] 1 28 48.5] 1 28 35.8) 1 28 23.0 1.23 1.28 
38 40 | I 29 39.4|1 29 26.6]/1 29 13.8/1 29 09/1 28 48.1] 1 28 35.3 1.24 1.28 
38 50 | 1 29 52.0|1 29 39.1] 1 29 26.2/1 29 13.4|1 29 0.5 |1 28 47.7 1.25 1.28 
39 O | 1 30 4.7|1 29 51.8/1 29 38.9] 1 29 26.0/1 29 13.1] 1 29 O3 1.26 1.29 
39 10 | I 30 17.5|1 30 4.6] 1 29 51.6] 1 29 38.7] 1 29 25.8} 1 29 12.9} +1.27 | —1.29 
39 20 |I 30 30.3] 1 30 17.4/1 30 4.4/1 29 51.5|1 29 38.6|1 29 25.6 1.28 1.29 
39 30 | I 30 43.3 | 1 30 304/1 30 17.4;1 30 4.4/1 29 51.4] 1 29 38.4 1.30 1.30 
39 40 | I 30 56.4] 1 30 43.4|/1 30 30.4]1 30 17.4/1 30 4.3/1 29 $1.3 1.31 1.30 
39 50 [1 31 9.7] 1 30 56.6]1 30 43.5 |1 30 30.5|1 30 17.4/1 30 4.4 1.32 1.30 
40 0 | 1 31 23.0/1 31 9.9/1 30 56.8] 1 30 43.7] 1 30 30.6] 1 30 17.5 | $1.33 | 1-31 
40 10 | I 31 36.4|1 31 23.3] 1 31 10.2} 1 30 §7.0| 1 30 43.9] I 30 30.8 1.34 1.31 
40 20 |1I 31 49.9|1 31 36.8/1 31 23.7] 1 31 10.5] 1 30 57-4| 1 30 44.3 1.35 1.31 
40 30 | 1 32 3.6/1 31 504] 1 31% 37-3] I 31 24.1 | 1 31 11.0] I 30 57.8 1.36 1.32 
40 40 | 1 32 17.4] 1 32 4.2] 1 31 §1.0/ 1 31 37.9| 1 3% 24.7] 1 31 11.5 1.37 1.32 
40 50 | I 32 31-.3| 1 32 18.1] 1 32 4.8[1 31 51.7| 1 31 38.4] 1 31 25.2 | +1.38 | —1.32 
41 O | I 32 45.3] I 32 32.1) 1 32 18.8] 1 32 §.6) 1 31 52.3] 1 31 39.1 1.39 1.33 
41 10 | 1 32 59.4| 1 32 46.2|/1 32 32.9] 1 32 19.6) 1 32 6.3] 1 31 53.0 1.40 1.33 
41 20 | I 33 13-7|1 33 0.4|1 32 47.0| 1 32 33.7] 1 32 20.4/1 32 7.1 1.42 1.33 
41 30 | I 33 28.1 | 1 33 14.8] 1 33 1.4] 1 32 48.0] 1 32 34.6] 1 32 21.3 1.43 1.34 
41 40 | I 33 42.6] 1 33 29.2/1 33 15.8] 1 33 2.4] 1 32 49.0] 1 32 35.6] +1.44 | —1.34 
41 50 | I 33 57-2| 1 33 43-8] 1 33 30.4] 1 33 17.0] 1 33 3.5] 1 32 50.0 1.45 1.34 
42 © | I 34 12.0] 1 33 §8.5| 1 33 45.0| 1 33 31.6] 1 33 18.1] 1 33 4.6 1.47 1.35 
42 10 | 1 34 26.9] 1 34 13.4] 1 33 59.8] 1 33 46.4] 1 33 32.8] 1 33 19.3 1.48 1.35 
42 20 | I 34 41.9] 1 34 28.4) 1 34 14.8/) 1 34 1.3] 1 33 47-7] 1 33 34.2 1.50 1.35 
42 30 | 1 34 57.0] 1 34 43.5]1 34 29.9|1 34 163]1 34 2.7] 1 33 49.1] H1.51 | —1.36 
42 40 | 1 35 12.3/1 34 58.7| 1 34 45.0] 1 34 31-4] 1 34 17.8] 1 34 4.2 1.52 1.36 
42 50 | 1 35 27-7] 1 35 14.0/1 35 0.3]1 34 46.7] 1 34 33.0] 1 34 19.4 1.54 1.36 
43 O | 1 35 43-2] 1 35 29.5]1 35 15-8} 1 35 2.1) 1 34 48.4] 1 34 34.7 1.55 1.37 
43 10 | 1 35 58.8] 1 35 45.1] 1 35 31-4] 1 35 17-6) 1 35 3.9] 1% 34 50.1 1.56 1.37 
43 20 | 1 36 14.6/ 1 36 08/1 35 47.1] 1 35 33-3] 1 35 19-5] 1 35 5-7] 41.57 | —1.38 
#3 30 | 1 36 30.5|1 36 16.7/1 36 2.9] 1 35 49.1] 1 35 35-3| 1 35 21.5 1.58 1.38 
43 40 | I 36 46.6] 1 36 32.8, 1 36 18.9] 1 36 5.1] 1 35 51.2] 1 35 37-4 1.60 1.38 
43 50 | 1 37 2.8] 1 36 49.0] 1 36 35.0] 1 36 21.1} 1 36 7.2) 1 35 53-3 1.61 1.39 
44 0/1 37 19.1] 1 37 5.2} 1 36 51.3] 1 36 37-3} 1 36 23.4/1 36 9.4 1.62 1.39 
44 10 | I 37 35-.6| 1 37 21.6|1 37 7-7|1 36 53-7; 1 36 39.7|1 36 25.7 | +1.63 | —1.40 
44 20 | 1 37 52. I 37 38.2 | 1 37 24.2] 1 37 10.2] 1 36 5§6.2|1 36 42.2 1.65 1.40 
44 30 | 1 38 8.9|1 37 54.9|1 37 40.9|1 37 26.8] 1 37 12.8] 1 36 58.8 1.66 1.40 
44 40 | I 38 25.8 | 1 38 11.7 | 137 57-7 | 1 37 43-6] 1 37 29.6] 1 37 15.5 1.68 I.41 
44 50 | 1 38 42.9/ 1 38 28.8; 1 38 14.7] 1 38 O06) 1 37 46.511 37 32.4 1.70 1.41 
45 oO !1 39 oO.1|1 38 0 I 38 31.9/1 38 17.7|1 38 3.6] 1 37 49.5 | £1.72 | —1.42 
45 10 |1 39 17-5] 1 39 3-3) 1 38 49.2] 1 38 35.0] 1 38 20.8] 1 38 6.7 1.73 1.42 
45 20 | 1 39 35.0] 1 39 20.7/ 1 39 66]1 38 52.4/1 38 38.1 | 1 38 23.9 1.75 1.42 
45 30 |1 39 52.7/ 1 39 38-4] 1 39 24.111 39 9.9|1 38 55.6) 1 38 41.3 1.76 1.43 
45 40 |1I 40 10.5] 1 39 §56.2/ 1 39 41.8] 1 39 27-5] 1 39 13.2] 1 38 58.9 1.78 1.43 
45 50 | 1 40 28.5 | I 40 I4.1 11 39 59.7:1 39 45.4] 1 39 31.0] 1 39 16.7 | +1.80] —1.44 
46 O | 1 40 46.6) 1 40 32.2} 1 40 17.8 I 40 3.4] 1 39 49.0] I 39 34.6 1.82 1.44 
46 10 |I 41 4.9 | I 40 50.5 | 1 40 36.0 1 40 21.6/1 40 7.1] 1 39 52.7 1.83 1.44 
46 20 | 1 41 23.41: 41 89/1 40 54.4 1 40 39.9] 1 40 25.4] I 40 10.9 1.85 1.45 
46 30 |1 41 42.0.1 41 27.5] 1 41 13.0; 1 40 58.4 | 1 40 43.9] 1 40 29.3 1.87 1.45 
46 40 | 1 42 08,1 41 46.3] I 41 31.7 lr 41 17.1] 1 41 2.5] 1 40 47.9] +1.88 —1.46 | 
46 50 | I 42 19.8'1 42 5.2] 1 41 50.5] 1 41 36.0/1 41 21.3] 1 41 6.7 1.gO 1.46 
47 O | 1 42 38.9] 1 42 24.2] 1 42 9.5; 1 41 54.9] 1 41 40.2/ 1 41 25.6 1.91 1.47 
47 10 | 1 42 58.2) 1 42 43-4 | I 42 28.7:1 42 14.0| 1 41 59.3] 1 41 44.6 1.93 1.47 
47 20 | 1 43 17.6 | I 43 2.80 I 42 48.1, 1 42 33.3] 1 42 18.6!1 42 3.9 1.95 1.48 
47 30 [1 43 37-3) 1 43 22451 43 7-7) 1 42 52-910 42 BB.0 0 42 23.3 | +1.96 | —1.48 
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TABLE VI. 


AZIMUTH OF POLARIS AT ELONGATION, 1919. 














TABLE VIa. 
BOR REDUCING TO ELONGATION, OBSERVATIONS MADE NEAR ELONGATION, 1913 


O OIA AWM OR 
























16 10.2| | 117 
17 ing] 13.2 
1B 12.9] 14.8 
19 14.4| 16.5 
20 +16.0 | $18.3 
21 17.7| 20.2 
22 19.4| 22.1 
23 212| 24.2 
24, 23.0] 26.3 
25 +25.0 | +28.6 
26 27.0| 30.9 
27 29.1] 33.3 
28 31.3] 35.8 
29 33.6| 38.4 
30 +35-9 | t4r4 
© Sidereal time from elongation. 


TABLE VII. 683 


FOR FINDING THE TIMES OF UPPER AND LOWER CULMINATION 
OF POLARIS FROM THE OBSERVED TIMES WHEN THE STAR IS 
ON THE SAME VERTICAL CIRCLE WITH THE STARS € URS 
MAJORIS (MIZAR) SUB. POLO. AND 6 CASSIOPEILZ SUB. POLO., 
RESPECTIVELY. 


Except at high latitudes, the pole star at either upper or lower culmination 
furnishes a simple and convenient method for laying down a meridian line on the 
earth’s surface at points in the northern hemisphere. When the local time is 
unknown and accurate astronomical instruments are not available, the time of 
culmination of Polaris may be found by observing the instant when Polaris is 
vertically above (has the same azimuth as) ¢ Urse Majoris (Mizar) below the pole, 
or 6 Cassiopeie below the pole. Inthe former case, for the year 1912, Polaris is 
approaching upper culmination and in the latter case it is approaching lower 
culmination. The mean time interval which elapses between the observed times 
above mentioned and upper or lower culmination, as the case may be, are given 
for € Urse Majoris and 6 Cassiopeie for ten-day intervals in the following table. 
This method can not be used at places south of 30° north latitude. 


TABLE VII. 


MEAN TIME INTERVAL. 












§ CASSIOPELA. 


URSH MAJORIS (MIZAR). 
$ (Lower culmination of Polaris.) 


(Upper culmination of Polaris.) 


















8 m s s 

54 7 58 5 

44 7 47 54 

34 7 36 43 

July 10| 6 47 | 6 46 | 6 44| 6 42/604 31 | 7 26) 7 27 32 
20 57 56 54 §2 50 | Feb. 10| 7 16| 7 16 21 

30 9 7 5 3 20/7 6|7 7 12 

Aug. I 18 16 14 | 7 11 | Mar 2)}6 57) 6 58 3 
ws 19 28 27 25 23 | 7 20 12 | 6 52] 6 53 58 
29 | 7 35 34 30 | 7 27 22 | 6 47 | 6 48 53 






















a! 
be] 
4 NVYV VVV VNVNYV VNN NNN IAHR Anas 
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8 361733} Apr. 11] 6 44] 6 45 49 
Sept. 50 48 4617 44| 7 4! Ir | 6 44 | 6 45 49 
28 54 52 50 48 | 7 45 21 | 6 46 | 6 46 5! 
Oct. 8|756/755|753|75t| 748] May 1] 6 49 55 
18 | 7 58 | 7 57 55 53 | 7 50 Ir | 6 54 Q 
28 | 75717 5617 54| 7 52| 7 49 21,7 1 7 
Nov. 54 52 50 47 31 | 7 10 
7 33 June 10/7 19 25 
27 48 20 | 7 29 35 
Dec. 40 3° | 7 40 47 
1 33 July 10/7 50 58 
27 24 6 20;8 1 g 
37 15 | 7 14 7 10 7 30 \ 8 12 WABrAQV\B MAB: 
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ON THE ARRANGEMENT AND USE OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 


The first part of this Ephemeris, embracing the positions of the Sun and Moon, 
together with the ephemerides of the planets Mercury, Venus, Mars, Jupiter, 
and Saturn, is designed for the special use of navigators. The remainder of the 
work is intended to meet the wants of astronomers. It contains the ephemerides 
of Uranus and Neptune, the heliocentric co-ordinates of the seven major planets, 
the rectangular equatorial coordinates of the Sun, the Moon’s longitude and 
latitude, data for the libration of the Moon, the obliquity of the ecliptic, the 
nutation, the positions of 825 standard stars, the ephemeris for the meridian of 


Washington, etc. 
TIME. 


Astronomers make use of three different kinds of time, namely: First, true or 
apparent solar time; second, mean solar time; third, sidereal time. 

True or Apparent Solar Time.—This species of time is called indiscriminately | 
either true solar time or apparent solar time, and is measured by the motion of 
the true Sun; the length of the day being the interval between two successive 
transits of the Sun over the same meridian, and the time of day being always 
the hour angle of the Sun from the meridian. This is the most obvious and natural 
measure of time, but, owing to the obliquity of the ecliptic and the varying motion 
of the Earth in its orbit, the intervals between successive returns of the Sun to 
the same meridian are not exactly equal, and consequently ordinary clocks and 
chronometers can not be regulated to true solar time. 

Mean Solar Time.—To avoid the irregularity which would arise from using 
the true solar day, astronomers have recourse to a mean solar day, whose length 
is equal to the average of all the true solar days ina year. Just as the true solar 
day depends upon the motion of the true Sun, so the mean solar day is made to 
depend upon the motion of an imaginary mean Sun which moves along the equator 
at a perfectly uniform rate, and whose hour angle from any given meridian is 
always the mean solar time thereat. Ordinary clocks and watches and the chro- 
nometers used by navigators are regulated to this species of time. 

Equation of Time.—The imaginary mean Sun is supposed to keep as near the 
true Sun as is consistent with perfect uniformity of motion, but it is sometimes 
before and sometimes behind the latter, the greatest difference amounting to 
rather more than one-quarter of an hour. The interval between the true Sun 
and the imaginary mean Sun is the equation of time, given on pages I and II of 
the Ephemeris for the meridian of Greenwich, and a knowledge of it is necessary 
for converting true solar time into mean solar time, or vice versa. As the mean 
Sun is an imaginary body, mean solar time can not be directly Soverved, out 
it can be got either from observations of the true Sun by applying Lo Toe Nos 
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Astronomical Day.—The astronomical day begins at noon on the civil da 
the same date. It also comprises twenty-four hours, but they are reckoned { 
© to 24, and run from the noon of one day to that of the next following. A: 
nomical time as well as civil time may be either apparent or mean, accordin 
it is reckoned from apparent noon or from mean noon. 

The civil day begins twelve hours before the astronomical day; therefore 
first half of the civil day corresponds to the last half of the preceding astronon 
day, and the last half of the civil day coincides with the first half of the a: 
nomical day of the same date. Thus, January 9, 2 o’clock, A. M., civil tim 
January 8, 145, astronomical time; and January 9, 2 o’clock, P. M., civil tim 
also January 9, 2, astronomical time. Hence, we have the following rules: 

To convert Civil Time into Astronomical Time.—If the civil time is ma 
A. M., take one from the day and add twelve to the hours, and the result wi 
the corresponding astronomical time; if the civil time is marked P. M., take ¢ 
the designation P. M., and the astronomical time will result. 

To convert Astronomical Time into Civil Time.—If the astronomical tin 
less than twelve hours, simply write P. M. after it. If greater than twelve hi 
subtract twelve hours from it, mark the result A. M., and add one to the ¢ 
For example, October 3, 23 hours, astronomical time, is October 4, 11 o’cl 
A. M., civil time. 

To find Greenwich Time.—Express the longitude from Greenwich in time, 
when west, add it to the local time, or when east, subtract it from the local t 
The result will be the corresponding Greenwich time; mean or sidereal, accor 
as the local time employed is mean or sidereal. For use with Part I of this Ept 
eris, Greenwich mean time is ordinarily required. 
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USE OF THE TABLES. 687 


‘F@PART I.—THE EPHEMERIS FOR THE MERIDIAN OF GREENWICH. 


oe 


Pages 2-145 give data arranged under the heads of the several months, and 
p#@are therefore designated as the Calendar. Each month covers 12 pages, numbered 
‘g=rom I to XII, whose contents are as follows: 

Page I contains, for Greenwich apparent noon of each day, The Sun’s Apparent 
Right Ascension and Declination, and the Equation of Time. Adjoining columns 
a>Ontain the differences of these quantities for one hour. By multiplying any one 
“>f these differences by the hours and parts of an hour from Greenwich apparent 
M200n, and adding the product to, or subtracting it from, the corresponding quantity 
at noon, according as that quantity is increasing or decreasing, we obtain the value 
BO£ the quantity in question for any given Greenwich apparent time. The hourly 
@2ifferences are given for the instant of apparent noon at Greenwich, but when 
@reat accuracy is required they should be interpolated for half the hours and 
$Parts of an hour of the Greenwich apparent time. 

The Equation of Time given on page IJ is the mean time of apparent noon, or the 
hour angle of the mean Sun at that instant. The heading of the column directs 
how the equation is to be applied to apparent time, or the time given by an obser- 
vation of the Sun, in order to get mean time. When in the course of the month 
there is a change from addition to subtraction or the reverse (as in the months of 

April and June), the two different directions are separated by a line, while a corre- 

Sponding line below points out the dates between which the change occurs. 

The Sun’s Semidiameter and the Sidereal Time of Semtdiameter Passing Meridian 
are also given on page I. The semidiameter is used in reducing the altitude of the 
upper or lower limb of the Sun to the altitude of the center; and in reducing the 

. angular distance between the limb of the Sun and any other object, to the distance 
. from the center of the Sun. The sidereal time of semidiameter passing the meridian 
_ is employed in obtaining the passage of the Sun’s center over the wires of a transit 
' instrument, when the passage of one limb only has been observed. The quantity 
found in this column is to be added to the time of transit of the first, or western, 
_ limb; and to be subtracted from the time of transit of the second, or eastern, limb. 
This page is chiefly used when the Sun is observed on the meridian, at which 
_ instant fhe local apparent time is 0° o™ o*. The longitude from Greenwich expressed 
' in time is then the corresponding Greenwich apparent time, before or after noon 
according as the longitude is east or west. The longitude of any place is therefore 
the factor employed in reducing the quantities on this page to apparent noon at 
that place. 

The right ascension of the Sun thus reduced is the sidereal time of local apparent 
noon, and the difference between that and the clock time of the meridian, passage 
of the Sun is the error of the clock on sidereal time. 

The declination of the Sun reduced to the meridian, or apparent noon, of the 
place, is required in finding the latitude from a meridian altitude of the Sun. 

As an example of the use of page I :-— 

Let the Sun’s declination be required at apparent noon, 1912, April 15, at a 
place whose longitude is 89° 40’, or 55 58™ 40° west from Greenwich :— 





hm s 
Local apparen: time . . . April1s5, 0 0 o 
Longitude from Greenwich (additive) . . 5 58 40 
a Greenwich apparent time . . ~ Aprilis, 5 SB a9 
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Reducing the minutes and seconds to decimals of an hour, we find that this 
moment is 55.978 after Greenwich apparent noon on April 15, or 18".022 before 
Greenwich apparent noon on April 16. 

On page 38 of the Ephemeris we find that the change of declination in one 
hour is: 


on 





April 15, at Greenwich apparent noon . . . +53- 65 
April 16, at Greenwich apparent noon . , . +53- 24 
Difference for one day . . . . . — 0.4! 


If great exactness is desired, we find the amount of this hourly difference for 
the time which is halfway between Greenwich noon and the time of observation; 


that is, for 3 hours after Greenwich noon of the 15th, this being half of 6 hours 
Three hours is 0.125 of a day; so the calculation is as follows: 





Difference for one hour, April 15 . . +53. 65 
Change for 0.125 of a day or — 0”. 41 X0.125 . — 0.05 
Difference at 3 hours after noon . . ; +53. 60 
537’. 60X 5.978 =320" .4=5/ 20/’.4 
° ’ oe 
Declination at Greenwich noon, April 15 . N. 9 44 12.2 
Change in 5.978 hours (additive) . . . 5 20.4 
Sun’s declination at time of observation . . N. 9 49 32.6 


When the time of observation is only a few hours before Greenwich noon, it 
may be better to count the longitude backward from this nearest noon. Thus, in — 
the example just given the time is 185.022 before Greenwich noon of April 16; half 
this interval is about 0.375 of a day, and the hourly motion for the middle of the 
interval is 53’.39. Then, we find— 


Declination at Greenwich noon, April 16 . N. 10 5 35.0 
Product of 53’’.39 X 18.022 =962’’.2 (subtractive) — 16 2.2 
Sun’s declination at time of observation . . N. 9 49 32.8 


It will always be well to make the calculation in both ways, as a check; but if | 
the results differ slightly, the one derived from the nearest noon should be regarded | 
as the more accurate. At sea, however, it is ordinarily sufficient to compute the 
declination to the nearest half minute, and the reduction may then be found by 
Table 12 of Bownitcn’s Amcrican Practical Navigator. 

Page II contains, for Greenwich mean noon of each day, The Sun’s A pparent 
Right Ascension and Declination, the Equation of Time, and the Stdereal Time oj | 
Mcan Noon. The hourly changes of these quantities are also given, and may be © 
used in reducing them for the longitude, or to any Greenwich mean time. When 
great precision is required, these changes should be interpolated for half the Green- ; 
wich time, as described in explaining the calculation of the declination. 

The Equation of Time given on page II is the apparent time of mean noon, 
and is equivalent to the hour angle of the true Sun at the instant of mean 100n. 
The heading of the column directs how the equation must be applied to sean 
time in order to obtain apparent time. 

The Sidercal Time of Mean Noon is the right ascension of the mean Sun 
Greenwich mean noon. It may be reduced for the longitude, or to any Greenwic; 
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mean time, by using the hourly difference, 9°.8565; or by Table III appended to 
this volume, for reducing intervals of mean solar to sidereal time; or by Table 9 
of BowpitTcn’s Navigator. 

The right ascensions and declinations on pages I and II are affected both by 
aberration and nutation, and therefore denote the apparent positions of the true 
Sun. Page I is used for observations which depend upon apparent time, as when 
the Sun is observed on the meridian; while page II is used when the times have 
been noted by a clock or chronometer regulated to mean time, as is the case in 
most observations of the Sun out of the meridian. 

The Sun’s declination is required whenever that body is observed for the 
purpose of finding latitude, local time, or azimuth, and the equation of time is 
needed in finding the apparent time when determining the latitude from observa- 
tions of the Sun out of the meridian. 

The sidereal time of mean noon, or right ascension of the mean Sun, is useful 
in converting mean time to sidereal time. We first find the Greenwich mean 
time, then the right ascension of the mean Sun for that time, and this being added 
to the local astronomical mean time will give the sidereal time. 

The sidereal time of mean noon, reduced for the longitude of the place, is also 
used in converting sidereal time to mean time. Subtracting the reduced value 
from the given sidereal time gives the interval of sidereal time from noon, and that 
is converted into the required mean time by subtracting from it the corresponding 
reduction of a sidereal interval to a mean-time interval, taken from Table II ap- 
pended to this volume, or from Table 8 of BownpiTcu’s Navigator. Instead of 
using Table II, this reduction may be found by multiplying 9*°.8296 by the hours 
and parts of an hour of the sidereal interval from noon. | 

As examples of the use of page II :— 

1.—Let the Sun’s right ascension and the equation of time be required for 
1912, July 13, 10° 3™ 30°, A. M., mean time, at a place whose longitude is 85° 15’, 
or 55 41™ o* west of Greenwich. 





h 8 
Local astronomical mean time . . . July ra, 22 3 30 ‘ 
Longitude from Greenwich (additive) . . . 5 41 Oo 
Greenwich mean time . . . . July 13, 3 44 30 = 3°.7417 
Sun's Right Ascenston. Equation of Time. 
h m 8 8 
July 13, Greenwich noon 7 29 28. 88 July 13, Greenwich noon 5. 29. 41 (subtractive) 
H. D, 10°.159 X 3.7417 + 38. O1 H. D.+0°.303X3.7417. . + 1.13 
7 30 6.89 5 30. 54 


In this case the hourly differences interpolated to half the interval, or 1°.87 after noon, have 
been used. The equation of time is here subtractive from mean time. Its reduction could have 
been found by Table 12 of Bownrtcn’s Navigator. 


2.—If the sidereal time is required for the same date and time, we have— 


° hm =°s 
July 13, sidereal time (at Greenwich mean noon) . . 7 23 59.47 
Reduction for 35 44™ 30° from Table III, or 9°. 505 X 3-7417 + 36. 88 
Add the local astronomical mean time . : 22 3 30.00 
The required sidereal time is (rejecting 24") . . . 5 28 6.35 


The reduction 36°.88 can be found in Table III corresponding to the Greenwich mean 
gn, Sime 3° 44™ 30°, or by Table 9 of Bowprrcn’s Navigator. 
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Page IV contains The Moon’s Semidiameter and Equatortal Horizontal Parallax 
for each mean noon and midnight at Greenwich. Columns adjoining those of the 
horizontal parallax give the change of that quantity in one hour, by means of 
which it can be reduced to any. other Greenwich mean time, in the same way as 
the Sun’s declination and the equation of time in the preceding examples. . The 
sign plus or minus is prefixed to the hourly differences, according as the horizontal 
parallax is increasing or decreasing. 

The reduction of the Moon’s.semidiameter may. be readily found by multiply- 
ing the reduction of the horizontal parallax by 0.273, or by simply computing the 
Proportional part. 

If, for example, the semidiameter of the Moon is to be taken out for 1912, March 10, 7%, 
P. M., Greenwich mean time, we see that the difference of the semidiameters at noon and mid- 
night of March 10 is 3/’.4; then, . . 

Cs 125 ; 7h=3'.4 : 2/0 
which is the correction to be subtracted from the semidiameter at noon, because the semidiameter 
is decreasing. The Moon’s semidiameter for March ro, 7", is therefore 14’ 54’’.7. 

The Moon’s semidiameter and horizontal parallax are required for all obser- 
vations of the Moon. When great precision is needed, the hourly differences 
should be interpolated for half the interval of Greenwich time from noon or mid- 
night, and the horizontal parallax should be corrected for the latitude of the place 
of observation. 

The Mean Time of The Moon’s Upper Transit at Greenwich and the Age of the 
Moon are also contained on page IV. The time of transit is given to tenths of a 
minute, and is accompanied by a column of differences for one hour of longitude, 
by means of which the local time of the Moon’s meridian transit may be computed 
for any other place whose longitude is known. Table 11 of Bowpitcn’s Navigator 
furnishes the necessary reduction by simple inspection. The age of the Moon, or 
the time elapsed since the preceding new Moon, is given to tenths of a day. 

Pages V-XII contain The Moon’s Right Ascension and Declination for each 
day and hour of Greenwich mean time. They are accompanied by columns of 
differences for one minute, which are also given at each hour. The Greenwich 
mean time, which is required for taking out these quantities, may either be taken 
from a well-regulated chronometer, or may be obtained by applying the longitude, 
converted into time, to the local mean time of the observer. The right ascension 
or declination is taken out for the given day and hour of Greenwich mean time; 
the Diff. jor 1 Minute is multiplied by the minutes and parts of a minute of the 
Greenwich time, and the product is added to or subtracted from the quantity, 
according as the latter is increasing or decreasing. 

Thus, suppose the Moon’s night ascension and declination are required for. 
1912, April 27, 10° 10™ 30°, astronomical mean time at Greenwich :— 


Right Ascenston. h Declination. 
m 8 ° ‘ on 
April 27, ro". . . 11 40 18.98 . . ; ; . N. 4 49 34.1 
Diff. 2.0361 X 10.5 . . 21. 38 — 16. 206 X 10. § — 2 50.2 
April 27, 10" 10™ 30° , 11 40 40. 36 . . . N. 4 46 43.9 


For the sake of precision, the differences here employed have been interpolated for 5™.2=0".09. 


Page XII contains also the Phases of the Moon and the dates of the Moon’s 
Perigee and A pogee, or least and greatest distances from the Earth. 
{Eph 1a] 
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Pages 146-177 contain the geocentric ephemerides of the seven major planets. 
The places given are apparent positions; that is, they are referred to the equator . 
and true equinox of the date, and are corrected for aberration. All the data except 
meridian passage are given for the instant of Greenwich mean noon. The column 
Meridian Passage shows the hour, minute, and tenth of that passage of the planet 
over the meridian of Greenwich which occurs next after the noon of the date. 

The right ascension and declination of a planet are required whenever it is 
observed for time, latitude, or azimuth. The mode of reducing the ephemeris 
positions of planets to other instants of Greenwich mean time is the same as that 
given for the Sun on pages 687-690. The local mean time of meridian passage of 
any planet, at any place, can be found by dividing the proper daily difference of 
the ephemeris times by 24, multiplying the quotient by the longitude of the place 
expressed in hours and fractions, and applying the product with its proper sign 
to the time of Greenwich passage. 

Pages 178-199 contain the heliocentric coordinates of the seven major planets, 
and the logarithms of their distances from the Earth. The heliocentric longitude 
is reckoned, not from the true equinox, as in the preceding ephemerides, but from 
the mean equinox of the date. It is, therefore, necessary to apply nutation, if the. 
longitude from the true equinox is required. The daily motion is given for the 
instant of Greenwich mean noon. The column Reduction to Orbit contains the 
correction to be applied to the heliocentric longitude in order to obtain the longi- 
tude counted along the orbit of the planet. The latter is equal to the distance 
from the mean equinox to the node, plus the distance from the node to the planet. 
The heliocentric latitude is counted from the mean ecliptic of the date. The 
Logarithm of Radius Vector is the logarithm of the distance of the center of the 
planet from that of the Sun, at the Greenwich mean noon whose date is given in 
the first column. The last two columns give, respectively, the logarithm of the 
true distance of the center of the planet from that of the Earth, for the Greenwich 
noon indicated on the left-hand side of the page, and for the time which is midway 
between that date and the date next below it. In the case of Mercury, this inter- 
mediate date is mean midnight of the same day; in the case of Venus and Mars, 
it is the mean noon of the day immediately following; in the case of Jupiter and 
Saturn, it is mean noon of the second day following; and in the case of Uranus 
and Neptune, mean noon of the fourth day following. 

Pages 200-207 contain the rectangular coordinates of the center of the Sun, 
referred to the center of the Earth as the origin, and to the true equator and equinox 
of each date as the plane and point of reference. Each coordinate is given both 
for Greenwich mean noon and for Greenwich mean midnight of the same day. 
The columns Reduc. to Mean Eq’x of Jan. 0, give the corrections to be applied to 
the coordinates for noon in order to obtain the corresponding coordinates referred 
to the mean equator and the mean equinox of the beginning of the Besselian 
fictitious year. 

Pages 208-211 give for every Greenwich mean noon and midnight the apparent 
geocentric longitude and latitude of the Moon referred to the true ecliptic and 
equinox of the date. 

Page 212 contains the position of the Moon’s equator, the longitude of the 
Moon's perigee, the mean longitude of the Moon’s ascending node, and the Moon’s 


mean longitude. 
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Page 213 contains the elements of the libration of the Moon, and the Sun’s 
aberration and horizontal parallax. The epochs of greatest libration of the Moon, 
together with the formule for finding the libration in longitude and latitude, are 
given on page 566. The Sun’s Aberration is the quantity which is to be applied 
to the true longitude of the Sun in order to obtain its apparent longitude. The 
correction being negative shows that the apparent longitude as affected by aberra- 
tion is always less than the true longitude. The Sun’s Equatorial Horizontal 
Parallax, given in the last column, is the angle subtended by the equatorial radius 
of the Earth, as seen from the center of the Sun. 

Pages 214, 231-232 give data for precession and the obliquity of the ecliptic, 
together with all sensible terms arising from the motions of the equator and ecliptic. 
To show clearly the relations of these quantities, let 

A = the longitude of any body referred to the true equinox of the date. 
A’ = the longitude of the same body referred to the mean equinox of the 
beginning of the Besselian fictitious year. 
, = the adopted value of the general precession. 

6's = the principal term of the nutation in longitude; or, in other words, the 
correction to be applied to the longitude of a body referred to the 
mean equinox of date, in order to obtain that longitude as referred to 
the true equinox, exclusive of short period terms. When the cor- 
rection is positive, the longitudes referred to the true equinox are 
greater than those referred to the mean equinox; while the contrary 
is the case when the correction has a negative sign. 

6’) = the short period terms of nutation in longitude, given on pages 231-232. 

Gq = the true or apparent obliquity of the ecliptic at the date. 
q@’ = the mean obliquity of the ecliptic at the beginning of the Besselian 
fictitious year. 

6’co = the principal term of the nutation of the obliquity of the ecliptic; or, 
in other words, the correction to be applied to the mean obliquity of 
date in order to find the true or apparent obliquity, exclusive of 
short period terms. This quantity is tabulated on page 214, and is 
positive or negative according as the true obliquity is greater or less 
than the mean obliquity. 

6’’a@ = the short period terms of nutation in obliquity, given on pages 
231-232. 

tv = the fraction of a year intervening between the instant when the Sun’s 


Th mean longitude was 280° and the date for which A or @ is required. 
en— 

AHA +7, 46/P+6/"p 

a= 00’— 0.464 7+6’0+5/ 00 

Page 214 contains, for each fifth Greenwich mean noon throughout the year, 

certain quantities which may be described in terms of the above notation as fol- 
4. lows: The Precesston in Longitude from 1912.0 = t $,; the Nutation in Longt- 
é tude = 6’. the Nutation in Right Ascension = (6’)) cos w’; the Nutation in Ob- 
liquity = 6’a@, and the Obliquity of the Ecliptic = a —6''w, which is the true incli- 
4 nation of the Earth’s equator to the ecliptic, exclusive of the terms depending on 
| the Moon’s longitude. 
Pages 231-232 contain the values of 6’ and 6’, which are not included ir 


the values of nutation given on page 214. 
{Eph 22) 





Apparent Place, May 1, 3.59 4.901” S=+23 51 57.46 

-f +o.orr 

@= 3 59 4.912 
Pages 222-229 contain the Independent Star-Numbers, which can frequently 
be advantageously used instead of the Besselian Star-Numbers. These quantities 
are connected with those of Bessel by the relations given on page 216, which also 
contains the formule and precepts for the application of both systems of numbers. 
In order to use the Besselian numbers, it is necessary to: have the values of the 
star-constants, a, b, c, d, a’, b’, c’, d’, while the independent star-numbers render 
it possible to determine the apparent place of a star without computing these 
star-constants. Four-figure logarithms usually suffice, but where extreme accu- 
racy is desired the logarithms of g and h are needed to five places of decimals, 
and G and H are needed to one-tenth of a minute of arc. The column r-gives 
the fraction of a year, counting from the beginning of the Besselian fictitious year 
4? each date. ine. : i 
{Eph af 
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The following is an example of the reduction of a star to apparent place by the 
independent star-numbers :-— 


Computation of the apparent place of 36 Taurs for May 1, 1912, for the upper transit at Washington 














h m ° , 
G=19 341 6,= + 23 51.9 
h m 
a= 3 §9.1 G+a, = 23 33-2 
H=15 6.2 H+a,= 19 §.3 
hm =°s 
log ps 8.8239 log ys 8.8239 a= 3 59 5-724 
log g 0.9739 log h 1.2906 f = + 0.586 
sin(G+a,) 9.0670" sin (H+a,) 9.9821” (9) = — 0.032 
tan 6, 9.6458 sec 6, 0.0388 (hk) = — 1.366 
—_— tTu= 0.000 
log (9) 8.5106 log (hk) 0.1354 ” 
ac = 3 59 4-912 
log g 0.9739 log h 1.2906 6, = + 23 51 51.52 
cos (G+@,) 9.9970 cos i +2) 9.4488 Y) = + 9.35 
si .60 h’) = 2.22 
log (9’) 0.9709 nee ? ” = t 5.62 
log (4’) 0.3464 Ty! = — 0.01 
5 = + 23 51 57-46 
log + 0.7888 n . 
cos 6, 9.9612 
log () 0.7500 7 


Page 230 contains for every tenth sidereal day the Besselian and Independen 
Star-Numbers, exclusive of all short period terms. They are useful in computins 
ephemerides of stars, similar to those on pages 287-486, for which constants con 
taining short period terms should not be employed. 

Pages 231-232 contain for Washington Mean Midnight of each day, the shor 
period terms of the nutation in longitude and obliquity, for use in connection witt 
the formule on page 217, and the coefficients, mentioned below, which are giver 
for each star on pages 287-486. 

Pages 233-250 contain the mean places of eight hundred and twenty-five stars 
for the beginning of the Besselian fictitious year, or, in other words, for the momen 
when the Sun’s mean longitude is 280°. The annual variations are to be considerec 
as the differential coefficients of each coordinate with respect to the time at the 
beginning of the year. 

Pages 251-286 contain the apparent positions of fifteen northern circumpola: 
stars for every upper transit at Washington. The mean solar time of transit i: 
given in the column Mean Solar Date, in order that each transit above and belov 
the pole may be readily identified: Suppose, for example, that the transit o 
Polaris below the pole on January 26 is to be found, and we wish to know whethe 
it precedes or follows the upper transit of the same date. On page 251 we fin 
that the upper transit occurs January 26.2; the lower transit, therefore, occur 
January 26.7. But the lower transit following that of July 1 (page 257) does no 
take place until July 2.3. Hence the lower transit of July 1 precedes the upper on 
of the same date. A transit occurring very nearly at noon may also be identifiec 
without a computation to ascertain the actual mean date, by simply NEHag, WS 
tenth of a day in the column Mean Solar Date. 
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The secant and tangent of the apparent declination for the 15th of each month 
and the mean place in right ascension and declination for the beginning of the year 
are given for each star at the foot of the page. 

Pages 287-486 contain, for every tenth upper transit at Washington, the 
apparent places of 800 stars, being all those given in the list of mean places, except 
the twenty-five circumpolars. The mean solar date in the left-hand colum d 
each page gives the day and tenth of the transit, so that intermediate transts 
may be readily identified; and to facilitate interpolation, the differences of each 
coordinate are given for every ten days. 

In connection with the ephemeris of each 10-day star there are given at the 
foot of the page, (1) the secant and the tangent of the mean of the star’s greatest 
and least apparent declinations during the year, (2) the seconds of the mean place 
in both right ascension and declination for the beginning of the year, and (3) the | 
coefficients of the short period terms of the nutation, the use of which is explained 
on page 217. 

Pages 487-510 contain ephemerides of ten southern circumpolar stars in all 
respects similar to those of northern circumpolar stars on pages 251-286. , 

Pages 511-517 contain the mean errors for 1920 in both right ascension and 
declination of the places of the 825 stars on pages 233-250 taken from A stronomical 
Papers of the American Ephemerts, Vol. VIII, Part 2, pages 370-382. They furnish 
data for estimating approximately the accuracy of the Mean Places of the Stars 
on pages 233-250. 

Pages 518-525 contain the apparent right ascension and declination of the 
Sun, both for Washington mean and apparent noon, and the hourly motion of the 
Sun in these coordinates; the equation of time, the semidiameter of the Sun, and 
the sidereal time of semidiameter passing the meridian, for Washington apparent 
noon; and, lastly, the sidereal time of mean noon. The hours and minutes of right 
ascension and the degrees and minutes of declination are always made the same for 
both mean and apparent noon. In cases where they really differ, the minute which 
would have been numerically larger is diminished by one, and the seconds increased 
by sixty, so that the sum of the two remains correct. The hourly motions in nght 
ascension and declination are given for the columns headed Mean Noon, but may 
be regarded as having the same values for apparent noon. 

The Equation of Time for Apparent Noon is the correction to be applied to 
apparent time in order to obtain mean time. It is, therefore, mean time minus 
apparent time. Each number as given is the mean time of transit of the Sun's 
center over the meridian of Washington, counted from the nearest noon. The use 
of all the quantities is substantially the same as in the Ephemerts for the Meridian 
of Greenutch. 

Pages 526-541 contain the right ascension, declination, semidiameter, and 
parallax of the Moon at the moment of upper and lower transit over the meridian 
of Washington. In previous volumes these have been given for upper transit only. 
The mean time given in the second column is that of transit of the Moon’s center 
over this meridian. The differences for one hour of longitude are the amounts by 
which the local mean times of transit over a meridian one hour west of Washington 
would exceed those given in the column Mean Time of Transit, supposing the rate 
of change to be uniform and equal to what it is at the instant of transit over the 
meridian of Washington. The next four columns need no especial explanation, 


except that the differences for one hour of longitude are computed as if the motion 
\Epb 12)\ 
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of the Moon in right ascension were uniform, or, in other words, they are differential 
coefficients corresponding to the instants of Washington transit. By means of 
them, when second differences are taken into account, the position of the Moon can 
be computed with great exactness for the moment of transit over any meridian not 
more than one hour distant from Washington. To obtain the same accuracy for 
more distant meridians, we may proceed as follows: Let F represent either the 
Mean Time of Transit, the Right Ascension of Center, or the Geocentric Declination of 
Center, and let D represent the corresponding Difference for One Hour of Longitude. 
Adding twelve hours to the time of lower transit at Washington gives the time of 
upper transit at places whose longitude is 180° from Washington. Write down 
three successive values of F, together with the corresponding values of D, and dif- 
ference the latter as in the following scheme; where the middle values, F, and D,, 
belong to the culmination from which is to be derived the value of F for the cul- 
mination on the meridian whose longitude is A :— 










Diff. for, y a 
rt Hour o ’ 
Longitude. 





Then, for the culmination at the meridian A 

A%} 

Seq 

where A must be expressed in hours and decimals of an hour, and reckoned from 
Washington or from 180° from Washington according as the upper or lower cul- 
mination is used for the middle value (F,). 

The columns of Sidereal Time of Semidiameter passing Meridian, Geocentric 
Semidiameter and Equatortal Horizonial Parallax do not seem to need any explana- 
tion, except that they all refer to the moment of transit. The column Bright Limbs 
is given to indicate to the observer which limbs are illuminated. When one limb 
is full and the terminator is within 1’ of the opposite limb, both can be well 
observed, and in such cases both are indicated, the defective limb being indicated 
by an italic letter or numeral. 

Pages 542-558 contain the geocentric apparent right ascensions and declina- 
tions cf the seven major planets, together with their horizontal parallaxes, semi- 
diameters, and sidereal times of semidiameters passing the meridian, for the 
moments of all transits which it is usually desirable to observe over the meridian 
of Washington. The columns following the dates give the Washington mean times 
of these transits. 


F,=Fo+hDo+Z(a' +a") + 


PART III—PHENOMENA. 


This part gives the dates of the principal astronomical phenomena of the year, 
expressed in Washington mean time, except in the case of the eclipses, which are 
expressed in Greenwich mean time. 

Pages 560-565 contain all necessary data respecting the solar and lunar eclinses 
which occur during the year. 

The eclipse elements are given for the moment of conyuncion oi Tor Ss 

and Moon in right ascension, but the subsequent tables and results Ste SOME 
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>. Maps of the Eclipses.—The regions in which each eclipse is visible are shown 
upon the map relating to it, from which may be taken approximately, for any 
place, both the times of the beginning and ending of the eclipse and its magnitude. 
The dotted curves show the outline of the shadow for each hour of Greenwich mean 
time, and therefore pass through all places where the eclipse begins or ends at 
the hour indicated. To find the instant of beginning at any place, we determine 
by inspection between what pair of these curved lines the place is situated. The 
eclipse will then begin between the corresponding hours of Greenwich mean time; 
and the fraction of the hour may be determined by dividing the hour in the same 
proportion as the space representing it on the map is divided by the place in 
question. This division may be made a little more exact by allowing for the 
changes in the spaces as indicated by their varying width. The Greenwich mean 
time thus found must be reduced to local mean time by applying the longitude. 

As an example, suppose we wish to find the times at which the eclipse of 1912, 
October 9-10, begins and ends at Rio de Janeiro, Brazil, latitude 22° 54’ S., lon- 
gitude 43° 10’ W. 

For the beginning we compare the distance of the place from the curves of o* 
and 23", and find it to be on the o* curve, thus giving for the approximate time 
of beginning o" o™; for the end we compare the distance of the place from the 
curves of 2" and 3%, and find it to be about 50 minutes from the former, thus 
giving for the approximate time of ending 2" 50, and both of these results ate 
probably correct to within 3 or 4 minutes. 
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Changing to local mean time, we shall have— 


Beginning. | Ending. 

, d hm d hm 

Greenwich mean time . . . October 10 0 Oo 10 2 50 
Longitude west . . . 2 53 2 53 
Local mean time . . . . October 9 21 7 9 23 57 


In the case of total and annular eclipses, a fair estimate of the magnitude of 
the eclipse at any place may be obtained from the position thereof relatively to 
the central line and to the limit. On the central line, the eclipse is annular or 
total, while between the central line and the limit the maximum magnitude of 
the eclipse is given by the quotient of the distance of the place from the limit 
divided by the distance of the central line from the limit; the measurements 
being made upon a line drawn through the place, perpendicularly to the central line. 

More Accurate Computations.—A more accurate determination of the phases, 
as visible at any point of the Earth’s surface, may be obtained from the Besselian 
elements which are given for every 10 minutes of Greenwich mean time. Their 
geometric signification is as follows:—. .. 

Let us imagine a plane passing through the center of the Earth, perpendicular 
to the right line joining the centers of the Sun and Moon. This latter line is the 
axis of the Moon’s shadow, and the plane is called the fundamental plane or plane 
of xy. We take the intersection of this plane with that of the Earth’s equator as 
the axis of x, and the center ofthe Earth as the origin of coordinates. The axis 
of y is perpendicular to that of x, and directed toward the north; x and y are then 
the coordinates of the point in which the axis of the shadow intetsects the funda- 
mental plane,:and they. are here expressed in terms of the Earth’s equatorial 
radius as unity. The angle d, of which the sine and cosine are both given, is the 
declination of that point of the celestial sphere toward which the axis of the shadow 
is directed; or, in. other. words, it is the declination of the center of the Sun as 
seen from the center of the Moon. The angle yu is the Greenwich hour angle of this 
same point of the celestial sphere. 

The quantities 7, and /; are the radii of the shadow cones upon the funda- 
mental plane, /, corresponding to the penumbra, and /, to the umbra, or annulus. 
The notation is that of CHAUVENET’S Spherical and Practical Astronomy, in which 
1, is regarded as positive for an annular and negative for a total eclipse. 

The angles /, and f,, the tangents of which are given, are the angles which the 
elements of the respective shadow cones make with the axis of the shadow; or, 
they are the semi-angles of the two cones. 

In order to facilitate interpolation to any required moment, the logarithms 
of x’, y’, and yw’, which are the changes of x, 3, and “, in one minute of time, are 
“given at the bottom of the table. 

The method of computing an eclipse from its Besselian elements is based on 
the fact that at the moments of beginning and ending the distance of the observer 
from the axis of the shadow or penumbra is equal to the radius of the latter at the 
point of observation. To find this distance and radius we proceed as follows :— 

(1) The coordinates of the observer, &, 7, and €, together with their vari- 
ations in one minute, are computed for some assumed moment of Greenwich mean 
time, as near as practicable to the true time of the required phase. 

(2) The coordinates x and y of the axis of the shadow, together with th 
variations in one minute, are taken for the same moment trom the tabies ai deus 
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For the assumed Greenwich mean time of computation, take from the table 
of elements the values of sin d,cos d, and #. Then, with A for the longitude west 
from Greenwich, the coordinates of the observer will be— 

& = pcos gy’ sin (u—A) 

n= psin g’ cos d—p cos 9’ sin d cos (uM —A) = 4 — 

C=psin gp’ sind + pcos g’ cos d cos (u—A) = 0, + & 
and their variations in one minute of mean time will be— 

& = [7.63992] p cos 9’ cos (u—A) 


1 = [7.63992] p cos sin d sin (u —A) = [7.63992] & sind 
¢’ is not needed. 
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(2) For the same assumed moment of Greenwich mean time, take from th 
tables of elements the coordinates x and y of the axis of the shadow, together wit 
their variations for one minute, which are equal to one-tenth of the differences c 
two consecutive numbers. These variations are represented by x’ and 9’, and thei 
logarithms are given beneath the tables of x and y. 

(3) The distance m and position-angle M of the axis of the shadow relativel 
to the observer, and the relative motions, m and N, are computed by the formula— 


msin M=x —& 
m cos M=y —1 
nsin N =x/ —&' 
n cos N ==7/ —7/ 


(4) Both for the shadow and for the penumbra, the radius L at the distance | 
from the fundamental plane is computed by the formula— 


L=l— € tan ° 


i and f being found from the table of elements, and € computed in (1). 
(5) If the time chosen for computation is exactly that of the beginning o 
ending of the eclipse, we shall have— 


m=L 


But, as this condition will rarely be fulfilled on a first trial, a correction 7 to the 
assumed time is computed thus: Find the angle + from the equation, 
sin p= ™ sin (M—WN) 
L 

There will be two values for this angle, of which one will be in the first and th 
other in the second quadrant when sin + is positive, and one in the third and th 
other in the fourth quadrant when sin # is negative; but simplicity will be gainec 
by taking only that value of # for which cos ¢ is positive. This value lies betweer 
the limits + 90° and —90°. The correction 7 to the assumed time of beginning o: 
ending of the eclipse will then be found, in minutes, from— 


ga: — COS (M—N) —L cos 


n n 


where the double sign is to be taken negative for the beginning and positive for th 
ending. 

However, one such pair of values of 7 can not give the times of both beginnin 
and ending with accuracy. To attain that, we must commence the computatior 
by assuming two times, one near the beginning and the other near the ending o 
the eclipse, both of which may be derived from the chart with sufficient exactness 
The computation for the first assumed time will give a small value of + which, wher 
applied to the assumed time, will give the beginning of the eclipse nearly correctly 
and a large value which will give an inaccurate time of ending. Similarly the 
computation for the second assumed time will give a small and nearly correct valu 
of z for finding the time of ending, and a large and inaccurate negative value fot 
finding the time of beginning. We shall thus deduce two times of each phase, only 


one of which is to be regarded as approximately correct. 
[Eph 12] 


the formula— 
P=N—4+180° for the beginning, 
P=N+o for the ending, 
it being assumed that, in each case, the value of # is taken between the limits + 90°. 
Computation of the Solar Eclipse of 1912, October 9-10, for Rio de Janeiro. 
The position of Rio de Janeiro is— . 
Latitude, 9 22 54 24 
Longitude, A=+ 43 10 21 





and its geocentric coordinates are— 
psin yp! =9.58748n 
Pp cos p'=9.96455 - 
From the Eclipse Chart we find the approximate times of the phases to be— 


dohm 
Beginning October .10 0 0 . . 
Ending 8 10 2 50 \ Greenwich Mean Time. 
. ‘Beginning. . Ending. 
Greenwich Mean Time, 7, October 10, of oO” 2" 5o™ 
B 3 13 42 45 44 24 
A +43 10 21 +43 10 21 
Hoh —39 56 39 +2 34 3 
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pcos p 
sin (u—A) 
log & 

& 

psin 9’ 
cos d 

log 7, 

, 

p cos gp’ 
sin d 

cos (#—A) 
log 7, 

7, 

7=1,— 1, 
psin g’ sin d 


- 


pcos p’ cos d cos (u¢—A) 


2 
€=,+4, 
const. log 

p cos p cos (u—A) 
log &’ 

&' 

const. log 

& sin d 


log 77’ 
rf 
x—-& 
y-1 
x’ —E 
y—! 
m sin M 
m cos M 


tan M 
M 

sin M 
log m 

n sin N 
ncos N 
tan N 
N 

sin N 
log n 
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—47° 32’ 9 


Beginning. 
9.96455 
9.80756” 


9.77211” 





. “—O.59171 


9.58748 n 
9-99710 
9.58458 n 
— 0.38422 
9.96455 
9.06105 
9.88461 n 








8.91021 ” 


_ — 0.08132 


— 0.30290 
8.64853 
+0.04452 
9.84626 
-+ 0.70187 
+ 0.74639 
7-63992 
9.84916 
7.48908 
+ 0.003084 
7-63992 
8.83316 


6.47308 
+ 0.000297 
— 0.39564 
+ 0.36208 © 
+0.005158 
— 0.004724 
-9-§9730N 
9.55881 
0.03849 n 


ot 











9.86788 n 
9-72942 
7.71248 
7-67431 1 
0.03817 2 





— 132° 29’ 7” 


9.86774 
7-384474 
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Ending. 
9.96455 
8.65124 


8.61579 
+0.04128 

9.58748 n 

9-99797 


9.58455 % 
— 0.38419 
9.96455 
9.06385 ” 
9-99956 
9.02796 n 
— 0.10665 


— 0.27754 
8.65133 
+0.04481 
9.96118 
+0.91450 
+0.95931 
7-63992 
9.96411 
7 -60403 
+0.004018 
7-63992 
7-67964 ” 
5.31956” 
— 0.000021 
+ 0.37252 
— 0.41536 . 
+0.004225 
— 0.004400 
9-57115 
9.61843 7 


9-95272 % 














— 138° 6’ 45” 


9.82457 
9.74658 
7.62583 
764345 2 
9.98238 n 





— 136° 9° 43” 


9.84050 
7:78533 


Fat —77.256 +88.416 


n 
m m 
T — 0.576 — 2.996 
doh m dob om 
T4+t 9 23 59.424 10 2 47.004 


Since the value of r for the ending is rather large, we compute the corrections 
67 for this phase as follows: 

















Ending. Ending. 
const. log 5.3100 (1) 0.0011 
log & 8.6158 N+ 138° 11’ 
cos d 9.9971 sin (N+) 9.8240 
log & 8.6158 
3.9229 
number +0.0000008 log & sin (N+) 8.4398 
2 +0.0000015 cos (N+) 9.8723 
—_ log % 9.0280 
sum +0,0000023 
Jog (sum) 4.3617 log 7, cos (N+) 8.9003 
log t 0.4765" & sin (N+) +0.0275, 
colog 2.2147 n, cos (N+) +0.0795 
sec p 0.0003, a 
diff. 0.0520 
7.0532” 
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Ending. Ending. 
log (diff.) 8.7160” (2) + 0.0007 
const. log 4.9788 n ™m 
log 7? 0.9530 +(1)+(2)=or — 0.0004 
colog (n cos #) 2.2150 Tt — 2.996 
T —2.996 
6.8628 


The corrected time of ending is, therefore, 


(T.= Oct. 107 2 47™.004 


Whence we find— 
Beginning. Ending. 
‘di ih m d =h m 
Greenwich Mean Time, October 9 23 59.424 IO 2 47.004 
X + 2 52.690 + 2 52.690 
Local Mean Time, October 9 21 6.734 9 23 54.314 
Therefore we have— 
d hm 8 
Beginning of the Eclipse, October 9 21 6 44.0 Local Mean Ti 
End of the Eclipse, October 9 23 54 18.8 can aime. 
Beginning. Ending. 
N + # 132 27.9 138 10.7 
constant 180 0.0 0 0O 
Angle of position: P 312 27.9 138 10.7 


from the north point of the Sun’s disk toward the east for direct image. 


Moon’s Phases, Libration, etc.—Page 566 gives the central standard time 
of the Moon’s phases, apogee, perigee, and greatest libration, together with the 
formulz for finding the libration in longitude and latitude whenever required. 
The times of the equinoxes and solstices are also given on this page. 

Mean Places of Stars Occulted During the Year.—Pages 567-570 contain the 
adopted mean places and annual proper motions of such stars brighter than 
magnitude 6.5 as will be occulted by the Moon. 

Elements of Occultations.—Pages 571-604 give the elements for the prediction 
of the times of occultations of stars and planets by the Moon during the current 
year. The system of coordinates employed is similar to that already described 
for eclipses, the fundamental plane passing through the center of the Earth, and 
being taken perpendicular to the line joining the star and the center of the Moon, 
but the cone circumscribing the Moon and star is regarded as a cylinder which 
intercepts the fundamental plane in a circle having the same linear diameter as 
the Moon. 

In the columns referring to the star, those headed Red’ns from 1912.0 give the 
quantities necessary to reduce the mean place of the star at the beginning of 1912 
to its apparent place at the time of occultation. These reductions are sufficiently 
accurate to be definitive. 

Under the general head, At Conjunction in R. A., are five columns giving 
certain quantities for the moment of geocentric conjunction of the Moon and stas 
in right ascension, as follows :— 
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The Washington Mean Time is the moment, 7, at which the two bodies arei 
geocentric conjunction in right ascension. At that moment the coordinate x 
the axis of the cylinder on the fundamental plane has the value'zero. The colu 
Hour Angle, H, gives the common geocentric hour angle of the Moon and # 
at the same moment, expressed in sidereal time and counted from the meric 
of Washington—positive toward the west and negative toward the east. Colm 
Y gives the coordinate y of the axis of the cylinder upon the fundamental pl 
at the same moment. Columns + and y' give the variations of = and y in Dae 
hour of mean time. The linear unit in these columns is the Earth's equatord 
radius. The limiting parallels, north and south, show the extreme limits of latit 
within which the occultation will be visible. 

By the aid of these elements, the Washington mean time of immersion anf 
emersion of a star relatively to the limb of the Moon may be computed for any past 
of the Earth by a method nearly the seme as that already explained for computiny 
eclipses, but somewhat more simple. 

Prediction of Occultations for a Given Place.—When it is desired to predict the 
circumstances of one or more occultations at any place, the first step will be to 
select them from the general list given in the Ephemeris. ‘The conditions of 
visibility are:— - 

1. The limiting parallels i in the last columns must include the latitude of the 
place. 

2. The quantity H—i, taken without regard to sign, must be less than the 
semi-diurnal arc of the star by at least one hour. On very rare occasions an 
emersion might be-seen in the east, or-an immersion in the west, when this difference 
is a few minutes less than an hour. 

3. The Sun must not be much more than an hour above the horizon at the local 
mean time J—A, unless the star is bright enough to be seen in the daytime. 

When many occultations are to be selected, the most convenient course will 
be to write the value of —A on the bottom of a slip of paper, and in passing through 
the list of occultations, to pause over each one for which condition (1) is fulfilled, 
and examine by means of the slip whether conditions (2) and (3) are also fulfilled. 
If either fails, the computer passes on. Sometimes it will be difficult to determine 
whether H—A or T—A falls within the limits; and in such cases the computer may 
mark the occultation for trial and leave the decision for the subsequent opera- 
tions. The whole list can be gone over in less than a day, and it will probably 
be found that about one-tenth of the occultations are marked for trial. 

The next step will be to compute the local times of immersion and emersion 
from the elements, and to that end let— 









T =the instant of geocentric conjunction of Moon and star in right ascen- 
sion, expressed in Washington mean solar time; 
{=the Washington west hour angle of the two bodies at that moment; 
A =the longitude west of Washington; 
h,=H-—A=the local hour angle of the star at the instant 7; 
6 =the star’s declination. 


The procedure for each occultation will then be as follows :— 
(1) The geocentric coordinates of the place, p sin gy’ and pcos g’, are to be 


computed by the formule and table given in connection with setigses 0: On page 700. 
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The next step will be to find the approximate instant of apparent conjunc- 
n of the Moon and star as seen from the place, and that may be deduced from 
e time of geocentric conjunction by the application of an approximate correc- 
n taken from Mr. Downes’s table, printed in the volumes of the American 
Ephemeris for 1882 to 1899. This correction must be reckoned in mean solar 
hours, and will be designated by the symbol #. It will have the same sign as ho. 

z When DowngEs’s table is not available, the correction may be computed from 
Sthe formule, 


&.=pcos 9’ sin h, 


- tovleh nob, 


&’ =[9.4192] p cos pg’ cos ; ho 
1-22, 
el — & 

By applying ¢ to the Washington mean time of geocentric conjunction, as 
given with the elements, we shall have the Washington mean time of local con- 
junction within a few minutes. 
(2) Compute for the instant T +i the following quantities, in which #, is the 
* sidereal equivalent of the mean time interval ¢: . 


al 





~ UT Nien ati 


& =pcos g’ sin (ho+t) 

n =psin p’ cos 0— pcos g’ sin 6 cos (ito + bo) = =1,—Mq 
&’ =[9.4192] p cos P' cos (ho+ty) - 

1’ =(9.4192] p cos g’ sin & sin (ho + to) = [9. 4192] & sin d 


‘ xs =x't 
F y=Yt+yt | 
Compute also m, M, n, N, and # from the equations 
| m sin M=x-—& 
m cos M=y—7 
n sin N=2/— &’ 
ncos N=y'—1/ 


sin t = [0.5646] m sin (M—N) 
m being taken between the limits +90°. Finally compute 


pam —[t-7782Im s (M— ny E2135 35] cos 
ér= esol [7 cos (NFH)—E sin (NF¥)] 


where the double signs are to be taken negative for an immersion and positive for 
anemersion. Both rand 67 thus have two values, which are expressed in minutes 
of time, and in order to distinguish them let those pertaining to immersion be 
designated respectively 7’ and dr’, while those pertaining to emersion are designated 
tr’ and 6r’”’. We then have for the Washington mean times of the phases, 


Instant of immersion = 7+#+17’+d0r’ 
Instant of emersion =7T+#+7’+0r” 


These expressions are practically exact, as the corrections dt seldom amount 
to so much as 1.5 minutes, and whenever an inaccuracy of that magnitude is per- 
missible they may be omitted. As a check upon the results, it will be advisable 
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to compute &, 97, x, a1 
If these times are cor 


If log m sin (M 
‘and no occultation is 
occur if the excess of 
to be within the erro. 

‘The position-ang 
of contact, is reckon 
the symbol P. It is 


where the angles N— 
and 6P is found ind 


In the latter formuls 
and positive for an e: 

The angle from t 
toward the east, and 


where C is computed 


C being taken less or 
negative. 

The value of 7 en 
with the phase for wt 

In the volumes o 
tions are given for c 
labor of computing c 
6300 quantities, and 
computed, it will rar 
Those who desire fur 
volumes in question. 

As an example c 
(Antares) on June 26, 


and whose geocentric 


From the elemen' 


and 
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rom the formulz on page 707, we find the correction, ¢, to the Washington 
time of geocentric conjunction, JT, to be about +o" 22™.5; therefore the 
ngton mean time of apparent conjunction is— 
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T +t=June 264 115 34™.8, 


Apparent 
. Deckantin.|  W:-T.of 6 Hour Angle. ¥ * x 
‘orpil (Antares). oF d h m 


—26 14.5 | June 26 11 12.3 

















h m 
+1 7.8 | +0.7938 | 0.5449 | —0.1213 























T+# June 264 11" 34™.8 £—& 0.0000 
h + O 38.4 y-n — 0.1461 
tp + Oo 22.6 x! —&" +0.3482 

hott + 1 1.0 y —1 — 0.0976 
pcos g’ 9.8902 m sin M — 0 
sin (Ay +f) 9.4200 m cos M 9.1646 ” 
log & 9.3102 tan M — 0 
& +0.2043 M 180° 0’ 
psin g’ 9.7978 cos M 0.0000 n 
cos 6 9.9528 log m 9.1646 
log 7, 9.7506 n sin N 9.5419 
1, +0.5631 ncos N 8.9894" 
p cos Q’ 9.8902 tan N 0.5525” 
sin 0 9.64567 N ° 4,/ 
, 3 105" 39 
cos (hy +4.) 9:99.44 sin N 9.9836 
log 7, 9.5202 n log n 9.5583 
1s — 0.3313 const. log 0.5646 
I-14, =1 +0.8944 log m 9.1646 
const. log 9.4192 sin (M—N) 9.9836 
cos pcos (hp + to) 9.8746 : 
sin 9.7128 
log & 9.2938 gy +31° 5’ 
, 
2 0.1967 const. log 1.7782 
const. log 9.4192 m 
& sin d 8.9558 n log— 9.6063 
log 17 8.37507 cos (M—N) 94310 | 
1! — 0.0237 0.8155 
log x’ 9.7363 [1.7782] m 
log t 9.5740 n cos (M—N) ~ 0-54 
; const. log 1.2135 
og % 9.3103 colog n 0.4417 
x +0.2043 cos 9.9327 
log y’ 9.0838 2 
log yt 8.6578 n 1.5879 
y't ~ 0.0455 lt2135] cos # + 38.72 
Y + 0.7938 v for immersion — 45.26 
y +0.7483 t for emersion + 32.18 
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or + 1S —0.9 








N¥¢ 746 136.7 
const. 0.0 180.0 
Angle of position: =P 76.4 315.8 


from the north point of the Moon’s limb toward the east, for direct image. 
Occultations Visible at Washington, pages 605~606.—Here are given in detail 
all the data necessary for observing every occultation of the general list which is 
visible at Washington during the current year. 
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Phenomena of Planets and Satellites, pages 607-647.—These are, for the most 
‘part, sufficiently explained in the body of the work, but the following additional 
explanations may be of service in some cases: | 

Disks of Mercury, Venus, and Mars, pages 607—609.—The angle 0, needed in 
‘reducing meridian observations, is the angle which the arc of the great circle from 

the planet to the Sun makes with the arc from the planet toward the west, reck- 
oned in the direction west, north, east, south. This position-angle is reckoned 
from 0° to 360°, as in the measurement of double stars, the planet taking the 
place of the central star, but its measure is 90° greater than in the case of a double 
star. 

We may also regard @ as expressing the angle which the line of cusps makes 
with the meridian, the positive direction of the meridian being toward the north, 
‘and the positive direction of the line of cusps that in which a person following this 
line would have the illuminated portion of the disk on his right. 

Satellites of Jupiter, pages 610-635.—The abbreviations designating the phe- 
nomena are explained at the foot of each page. The differences in right ascension 
and declination between Jupiter and the sixth and seventh satellites are given on 
page 613. 

Satellites of Saturn, pages 636—643.—The explanations are given on page 637, 
the Washington mean times of greatest elongations on pages 637-639, and the 
apparent elements of the rings on page 640. The differences in right ascension 
and declination between Phoebe and Saturn are given on page 639. 

Tables for predicting the position-angles and distances from the center of 
the planet are given on pages 641-643. Formule at the foot of each page give the 
method by which the tables are to be used. 

Satellites of Uranus, pages 644-646, contain the diagram and ephemerides of 
the satellites, their position-angles and distances from the center of the planet, 
and also tables for predicting the position-angles and distances of the satellites 
from the center of the planet, similar to those for Saturn. 

Satellite of Neptune, pages 646-647.—These pages give the diagram and ephem- 
eris of the satellite, the position-angles and distances from the center of the 
planet, and also a table for predicting the position-angle and distance from the 
center of the planet, similar to those for Saturn. 

Phenomena, pages 648-649.—The predicted times of the conjunctions, quad- 
ratures, and oppositions of the planets with respect to the Sun are respectively 
the instants when the longitude of each planet differs from that of the Sun by 
0°, +90°, or 180°. 

For the conjunction of the planets with the Moon, and with each other, the 
predicted times are the instants when the two bodies have the same right ascen- 
sion. The degrees and minutes to the right show the difference of declination at 
the moment of conjunction. 

Positions of Observatories, pages 650-659.—The latest available data have 
been used in compiling these positions, and many of them have been furnished 
through the courtesy of the directors of the several observatories in response to 
a circular issued by this office. The values given for Log p and the Reduction to 


Geocentric Latitude are based upon CLARKE’S spheroid of 1866. See page XII. 
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Orbit Position . . . . . . . . . . . . . IX 
Parallax . . . . . . . . . . . . IX 

Alpha Centauri, Apparent Place . . . . . . . . . . . 403 
Mean Place . . . . . . . . . . . . . . 243 
Orbit Position . . . . . . . . . . . . IX 
Parallax . . . . ; . : . . , . IX 

Alpha Lyre (Vega), Apparent Place . . . . . , . . . . 438 
Mean Place . . . . . . . . . 246 

Alpha Urse Minoris (Polaris, Apparent Place . . . . . . . . 251 
Mean Place . . . . . . . . . 233,250 
Polaris Tables . . . . . . . . , . ; . 661 

Anniversaries and Festivals . ; . . . . . . . . . XIV 

Aphelia of Planets . . . . ; . 648 

Apogee of Moon . . . . . Greenwich Ephemeris XII, 566 

Apparent Places of 800 ‘Standard Stars . . . . . 287 

of 15 Northern Circumpolar Stars . . . . . . . 251 
of 10 Southern Circumpolar Stars _.. . . . . . . 487 

Ariel, First Satellite of Uranus. . . , . . . 644, 645, 646 

Arrangement and Use of the American ‘Ephemeris . . . . . . . 685 

Aspects of the Planets . . . . . . . . . . . . 648 

Astronomical Constants . . . . ; . . . . . XII 

Azimuth of Polaris at all Hour Angles . . ; . . . . ; . . 676 

at Elongation . . . . . . . . . . 678 

Beginning of the Seasons. . . ; ; ; . . . . . 566 

Besselian Elements of Solar Eclipses . , . ; , . . . ; . 562, 564 

Formule for Star Reductions . . . . . . . . . 216 
Star Numbers . . . . . . . 218,230 
Exclusive of short- ‘period terms . . . . ; . 230 

Beta Lyrz, Apparent Place . . . , . . . . . . 440 
Mean Place . . . . . . . . . . . 246 

Beta Persei (Algol), Apparent Place . ; ; ; ; . . ; . . 314 
Mean Place . . . . . . . . . . 235 

Brilliancy of the Planets, greatest. (See Stellar Magnitudes of Planets.) 

Charts of Solar Eclipses . . . . . . . . . following pages 562, 564 

Chronological Eras and Cycles . . . . . . . . . . XV 

Circumpolar Stars, Apparent Places. . ; , . . . . . . 2s.\0&4 

Mean Places . . ; . . . . . : . . 2s 
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Longitude, Heliocentric, of the Planets 
Mean, of the Moon 
Nutation in . . . . . . . 
of the Sun . . . . . Greenwich Ephemeris 
Short Period Terms of Nutation i in 
True, of the Moon 
Lunar Distances, Example in 
Magnitudes, Stellar, of Jupiter 
of Mars 
of Mercury . 
of Neptune . 
of Saturn . . 
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Page. 
Festivals, etc. . XIV 
Geocentric Ephemerides of the Planets 146 

Latitude, Reduction to 650 

Golden Number . XV 
Gravity, Acceleration due to XII 
Greenwich Ephemeris (Part I) 1-214 
Heliocentric Coordinates of the Planets . . . . . . 178 
Hyperion, Seventh Satellite of Saturn . . . . . . . . 636, 639, 642, 643 
Iapetus, Eighth Satellite of Saturn. ; . . . . . . 636, 639, 642, 643 
Independent Star-Numbers . . . . 222, 230 

Exclusive of Short-perod ‘Terms 230 
Formule for 216 

Irradiation XI 
Julian Period xV 
Jupiter, Distance from Earth, logarithm of. 194 

Elements of Orbit of XIII 

. Greenwich Transit of 164 
Heliocentric Longitude and Latitude of . 194 
Horizontal Parallax of . 164, 551 
Radius Vector (Distance from Sun), logarithm of 194 
Reduction to Orbit 194 
Right Ascension and Declination at ‘Greenwich Mean Noon 164 
at Washington Transit 55! 

Satellites, Diagram of Apparent Orbits of 610 
Periods of 610 

I, II, III, and IV, Phenomena and Configurations of 614 

Times of Superior Conjunction of 611 

Satellite V, Greatest Elongation of . . 611 
Satellites VI and VII, Differential Coordinates of 613 
Semidiameter, Adopted Constant of XIII 
Apparent . 164, 551 

Sidereal Time of, Passing Meridian . 551 

Stellar Magnitude of 609 
Washington Transit of 551 
Latitude, for finding, by an Observed Altitude of Polaris, Tables IV, IVa 671 
Formula for Reduction to Geocentric ; ; ; XII 
Heliocentric, of the Planets . 178 

of the Moon . . ; . . . ; . 208 

of the Sun. . . . . ; ; . Greenwich Ephemeris III 
Length of the Day XII 
of the Month . XII 
of the Seconds Pendulum XII 
of the Year XII 

Libration of the Moon . 213, 566 
Light, Velocity of XII 


178 
212 
214 
III 
231 
208 
660 
609 
609 
ey 
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Magnitudes, Stellar, of Uranus 


Page. 
. 609 
608 


of Venus 
Maps of Solar Eclipses following pages 562, 564 
Mars, Apparent Disk of 609 
Distance from Earth, logarithm of 190 
Elements of Orbit of XIII 
Greenwich Transit of 158 
Heliocentric Longitude and Latitude of 190 
Horizontal Parallax of . . 158, 550 
Occultation of 573 
Radius Vector (Distance from Sun), logarithm of 190 
Reduction to Orbit 190 
Right Ascension and Declination at Greenwich Mean N oon 158 
at Washington Transit . . . 550 
Satellites, Diagram of App. Orbits, Times of Greatest Elongation (Omitted in 1912.) 
Semidiameter, Adopted Constant of . . . . . XIII 
Apparent. 158, 5§0 
Sidereal Time of, Passing Meridian §50 
Stellar Magnitude of 609 
Washington Transit of ” 550 
Mass of Planets . . XIII 
Mean Errors for 1920, of 825 ‘Standard Stars (Newcomb’s Star Catalogue) . . . Su 
Mean Places of 825 Standard Stars . . . . , . . . 233 
of 15 Northern Circumpolars 250 
of 10 Southern Circumpolars 250 
of Stars Occulted by the Moon 567 
Mean Solar into Sidereal Time, Table III. 668 
Mercury, Apparent Disk of . . 607 
Distance from Earth, logarithm of 178 
Elements of Orbit of NI 
Greenwich Transit of 146 
Heliocentric Longitude and Latitude of 178 
Horizontal Parallax of . 146, 542 
Radius Vector (Distance from Sun), logarithm of 178 
Reduction to Orbit 178 
Right Ascension and Declination at Greenwich Mean Noon 146 
at Washington Transit 542 
Semidiameter, Adopted Constant of NII 
Apparent . 146, 542 
Sidereal Time of, Passing Meridian 542 
Stellar Magnitude of 603 
Washington Transit of . 542 
Meridian Passage of Jupiter . 164, 53! 
of Mars 158, 530 
of Mercury . . . . . . - 146,542 
of Moon. ; ; ; ; . ; Greenwich Ephemeris IV 
of Neptune 177,557 
of Saturn . ; ; ; ; , . . 170,553 
of Sun . . ; ; ; ; ; Greenwich Ephemeris I, 518 
of Uranus . 176, 535 
of Venus 152, 546 


Mimas, First Satellite of Saturn 
Mira (see Omicron Ceti). 
Mizar (see Zeta Urse Majoris). 


636, 637, 641, 643 


Month, Length of ; ; . . ; . . . . XW 
Moon, Age of, at Greenwich Mean Noon , . . . Greenwich Ephemerts IV 
Apogee and Perigee . - . . + ~ «  « Greenwich Eqhemeris XII,566 
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Page. 

[oon, Bright Limbs . 526 
Culminations, upper and lower, Meridian of Washington . 526 
Distance from Earth, Mean XII 
Eclipses during the Year, Elements and Circumstances of . . . 560, 648 
Ephemeris of . . . . . . ; . Greenwich Ephemeris V-XII 
Equator, Position of . . . . . . . 212 
Libration, Formule for computing 566 
Quantities used in computing 213 

Times of Greatest 566 

Longitude and Latitude of . . 208 
Formule for VII 

Longitude, Mean 212 
True 208 

Motion of, in Mean Longitude 212 
Node, Mean Longitude of . . . . . : . . . : 212 
Parallax for Greenwich Noon. . . Greenwich Ephemeris IV 

for Washington, upper and lower ‘Transit . . . . 526 

Mean Equatorial Horizontal . . XII 

Perigee and Apogee . . . . . . ; Greenwich Ephemeris XII, 566 
Perigee, Mean Longitude of . . . . 212 
Phases of . . . Greenwich Ephemeris XII, 566 
Right Ascension and Declination for each Hour . . Greenwich Ephemeris V-XII 

for Washington upper and lower Transit . 526 

Semidiameter, Adopted Constant of . . . . XI, XIII 
Apparent . . Greenwich Ephemeris IV, 526 

Sidereal Time of, Passing Meridian . 526 

Transit, upper, at Greenwich . . . . Greenwich Ephemeris IV 
upper and lower, at Washington . . . 526 

eptune, Distance from Earth, logarithmof . 199 
Elements of Orbit of XIII 
Greenwich Transit of . 177 
Heliocentric Longitude and Latitude of . 199 
Horizontal Parallax of 177,557 

Radius Vector (Distance from Sun), logarithm of 199 
Reduction to Orbit . 199 

Right Ascension and Declination at Greenwich Mean Noon . 177 

at Washington Transit 557 

Satellite, Diagram of Apparent Orbit of . . 647 

Period of . 647 

Tables for Determining Position Angle and Distance of 646 

Times of Elongation of 647 

Semidiameter, Adopted Constant of XIII 
Apparent. 177; 557 

Sidereal Time of, Passing Meridian 557 

Stellar Magnitude of . . . 609 
Washington Transit of . . 557 

ode, Mean Longitude of the Moon’s . 212 
utation, Constant of . XII 
Formule for. . . Vill 

Terms of Short Periodin the . 231 

in Longitude, Right Ascension and Obliquity . 214 

beron, Fourth Satellite of Uranus 644, 645, 646 
bliquity of the Ecliptic, Apparent . 214 
Mean . XII, 214 

Nutationin . 214 

Short Period Terms of N utation in 231 


bservatories, Positions of, etc. . . 
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Page. 
scyon (Alpha Canis Minoris), Apparent Place . 352 
Mean Place 238° 
Orbit Position IX 
Parallax _.. IX 
adrature of Planets . . . . ; . . ; . 648 
dius Vector, of the Earth, logarithm of . ; . ; Greenwich Ephemeris III 
of the Planets ; . . ; . 178 
duction of Solar to Sidereal Time, .and vice versa, Tables II, II 665 
of Stars ta Apparent Place, Formule for . . . 216 
ea, Fifth Satellite of Saturn... ; . ; . . . . . 636, 639, 641, 643 
igs of Saturn a -. . . 640 
man Indiction . XV 
ellites of Jupiter 610 
of Mars. (Omitted : in 1912. .) 
of Neptune 646 
of Saturn 636 
of Uranus . 644 
urn, Distance from Earth, logarithm of 196 
Elements of Orbit of XIII 
Greenwich Transit of . 170 
Heliocentric Longitude and Latitude of . . - 196° 
Horizontal Parallax of _. - 170, 553 
Radius Vector (Distance from Sun), logarithm of 196 
Reduction to Orbit . 196 
Right Ascension and Declination at Greenwich Mean Noon 170° 
at Washington Transit . 553 
Rings, Elements for Determining Geocentric Position of . 640 
Satellites, Diagram of Apparent Orbits of 636 
Differential Coordinates of Satellite IX 639 
Greatest Elongations of 637 
Names of - 636 
Periods of . 636 
Tables for Determining Position Angle and Distance 641 
Tables of Fractions of the Periods of Revolution 641 
Semidiameter, Adopted Constant of. XIII 
Apparent . 170, 553 
Sidereal Time of, Passing Meridian 553 
Stellar Magnitude of 609 
Washington Transit of 553 
isons, Beginning of . 566 
nidiameter of Jupiter 164, 55! 
of Mars 158, 550 
of Mercury . . . . . ; - 146, 542 
of Moon . . Soe . ; . Greenwich Ephemeris IV, XII, 526 
of Neptune . ; . . 177, 557° 
of Saturn . ; ; ; 170, 553 
of Sun. . ; ; , . , Greenwich Ephemeris 1,518 
of Uranus 176, 555 
of Venus. 152, 546 
nidiameters of the Sun and Moon, Adopted Constants of . . XI, XI 
of the Planets, Adopted Constants of XIII 
ort Period Terms of Nutation . 231 
in Star Numbers . 216 
lereal into Mean Solar Time, Table II . . . . . . . 665 
Noon, Greenwich Mean lime of __. . . . Greenwich Ephemeris III 
Time of Washington Mean Noon. . . . . . . . 51k 
or Right Ascension of Mean Sun . . . Greenwich Ephemeris 
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Signs of the Zodiac. . . . . . . . . 
Sirius (Alpha Canis Majoris): Apparent Place . . . . . . . . 
Mean Place . . . . . . . . : 
Orbit Position . . . . . . . . . . . . . 
Parallax . . . . , . . . . . . : . . 
Solar Cycle . . . ; . . . , . . . . . . . 
Ephemeris . . . . . . . . . . 
into Sidereal Time, Table Ul 
Solstices . . . . . . . . . . . . . 
Spheroid, Clarke’s . . . . . . . . . . 
Stars, Apparent Places of 800 Standard . 


of 15 Northern Circumpolar 
of 10 Southern Circumpolar 
Elements of Occultations 
Formule for Reduction to Apparent Position 
Mean Errors for 1920 of 825 Standard . . . . 
Mean Places for Beginning of the Year, of 825 Standard . . . . . 
of 25 Circumpolar . 
of Stars Occulted by the Moon 
Occultations Visible at Washington . . 
Star Numbers, Besselian and Independent, omitting short-period terms 
Besselian, including short-period terms . 
Formule used in Computing. . 
Independent, including short-period terms 


Sun, Aberration of . . . . . . . . . . . . 
Constant of . . . . . . . . . 
Coordinates, rectangular. . . . - . . . . . 
Formule for . 
Distance from Earth, Mean . . . ; . . 
Distance from Earth at Gr. Mean Noon, logarithm of . Greenwich Ephemeris 


Eclipses of, Charts . , , . . . following pages 
Elements and Circumstances of . . ; . . 
Example of 


Longitude and Latitude, Greenwich Mean Noon ; ; Greenwich Ephemeris 

Mean R. A. of, at Greenwich Noon , ; ; ; Greenwich Ephemeris 
Parallax, Constant of 

Horizontal . . . . ; . . 

R. A. and Decl. at Greenw ich Apparent Noon ; . Greenwich Ephemeris 

at Greenwich Mean Noon . . Greenwich Ephemeris 


at Washington Mean and Apparent Noon 318 

Semidiameter, Adopted Constant of . ; ; . XI, XI 
Apparent ; . ; Greenwich Ephemeris I, 513 

Sidereal Time of, Passing Meridian ; Greenwich Ephemeris I, 5 

Symbols and Abbreviations . XVI 
Synodic Month, Length of ; ; . ; , . . ; ; XI 
Periods of the Satellites . . . Looe ; ; ; ; 610, °36 644, 647 

Syzygy . ; 36 
Terms of Short Period i in the Nutation . . ; . ; . . . 231 
Tethys, Third Satellite of Saturn . . . . . . , . . 636, 638, 641, 63 
Thanksgiving Day, Date of ; , ; ; . . XIV 
Time, Equation of, at Greenwich Apparent Noon. . ; Greenwich Ephemeris I 
at Greenwich Mean Noon ; ; Greenwich Ephemeris I 

at Washington Noon ; ; ; . . . a8 

Mean, of Greenwich Sidereal Noon. . . . Greenwich Ephemeris Ill 
Sidereal, of Greenwich Mean Noon . , , ; Greenwich Ephemeris Il 

of Washington Mean Noon . 518 

Tables fae ~ version of Sidereal to Solar and v vice Versa, Tables Lh and Wi 665 


\Eph 12\ 


. VII, 216 


XVI 


566 


28; 
251 
487 
Si! 


5ul 





INDEX. 721 





Page. 
an, Sixth Satellite of Saturn. . . . . . . . . 636, 639, 641, 643 
ania, Third Satellite of Uranus . . . . : . . 644, 645, 646 
ansit of the Moon . . . . . . . Greenwich Ephemeris IV, 526 
of the Planets . . . . . . . . . . . . . 542 
ypical Year, Length of . . . . . . . . . . ; . XII 
ibriel, Second Satellite of Uranus. . . . . . . . . 644, 645, 646 
it of Distance, Astronomical . . . . . . . . . . XII 
anus, Distance from Earth, logarithm of . . . . . . . ; . 198 
Elements of Orbit of , , . . . ; . ; . . ; XIII 
Greenwich Transit of _. . . . . . . . 176 
Heliocentric Longitude and Latitude of . . . . . . . . ° 198 
Horizontal Parallax of . . . . ; . . . 176,555 
Radius Vector (Distance from Sun), logarithm of . . . . . . 198 
Reduction to Orbit , . . : . 198 
Right Ascension and Declination at ‘Greenwich Mean No oon . . . . 176 
at Washington Transit . . . . 555 
Satellites, Apparent Apsides of . . . . ; . . . 644 
Diagram of Apparent Orbits of . ; . . . . . 644 
Greatest Elongations of ; . . ; . 644 
Tables for Determining Position Angle and Distance of . . 646 
Tables of Fractions of the Periods of Revolution . . . . 645 
Semidiameter, Adopted Constant of . ; . . , ; . . XIII 
Apparent . . . . . . . . 176,555 
Sidereal Time of, passing Meridian . . ; . . ; 555 
Stellar Magnitude of . ; . . . . . . . . . 609 
Washington Transit of . . . . . . . . . . . 555 
za (see Alpha Lyre). 

nus, Apparent Disk of _. . . . . . . . . . . 608. 
Distance from Earth, logarithm of . . . . . . . . 186 
Elements of Orbit of . . . . . . . . . . ; XIII 
Greenwich Transit of . . . . . . . . . 152 
Heliocentric Longitude and Latitude of . . . . . . . . 186 
Horizontal Parallax of _. . . . . . . . . . . 152,546 
Occultation of . . . . . . . ; 581 
Radius Vector (Distance from Sun), logarithm of ; . ; . . . 186 
Reduction to Orbit . . ; . . . 186 
Right Ascension and Declination at Greenwich Mean Noon ; . . . 152 
at Washington Transit . ; . . . 546 
Semidiameter, Adopted Constant of . ; ; . ; . . . . XIII 
Apparent . . . . . . . . 152,546 
Sidereal Time of, passing Meridian . . . . . . 546 
Stellar Magnitude of . . . . ; . . . . 608 
Washington Transit of . . ; . . . . . . . 546 
ishington Ephemeris (Part IT) , , . ; ; . . . . . 215-558 
ar, Length of . . . . . . . . . . XII 
‘a Ursee Majoris (Mizar), Apparent Place. ; . ; . . . . . 394 
Mean Place . . . . . . . . 242 
Used for finding time of Culmination of Polaris . . ; . . . 683 
liac, Signs of . . . . . . ; . . . . . . . XVI 
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